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Téléphone : 01 39 63 55 11 - International : +33 1 39 63 55 11






 ² ºb+~.n¨vNvq[~oozbG{C_NsNirUkNb x {$~iromrbGw¥¦ªq]sN{Go.irq@sNsnpmriro  w x k*anpirmmrbGk~npkNo.qUanpo.irUkNb
w.k~³¦:np{GirUkNb* ¢RgN£Z+¤©1ºbmrq@@ir{GirbGm  sN`$~bmb²anpirmrmjnp@b x kNsNb¡wzk~§¦:n¨{Gb¡{GqUavq@w  b x bvNmk
w.irbGk~w{$n@~z~b$npkN|Tvn]~.n@a  oC~  w$$bGsP~bGw.vbG{Go3nps[o¥kNs{3_n@av x bZoCnpirmrmrbGwuwzv  {Gi ±  bGw$©{GbGo.o.b¬±sR
mrbGwZ¦Eq@sN{Go.irq@sNwenpsn¨myUo.irUkNbGw x ±sNirw.wCnpsUoemjnw.k~§¦­np{Gb@npirsNw.i°[kNblmbGk~w x ~ir  bGwZv~b$air`$~bGw!bGo
 @bGsUo.kNbGmrmrb$abGsUo+w.bG{Gq@s x bGw$ x bGN~q@sUoGoC~b+¦Eq@k~sNirbGw x b5anpsNir`$~bbG|[ozb$~sNb · vn@~¥bG|Ub$avNmrbvn@~
kNstw.y[wzo.`$ab x b¡º»½¾©Ùsq@kNo3~b@U{C_npUkNb{$n@~.~b$npk*wzb$~.n x {$~iro! vn]~o.ij~ x bw.q@s x qUanpirsNb
x bvn@~.n]a`GoC~bGw+@¼©¢°n*a  oz_Nq x blkNo.irmirw  bbGw.o+npw  blw.k~!kNsNbcn¨vNv~q[{3_NbTirsN{$~  acbGs[oCn¨mb x b
¼ZbGmjnpkNsny²n x npvNo  b" kNsNbTa  oC~iUkNb~irb$anpsNsNirbGsNsNb@©





   GÇ È p! Ç  "
]©j }~bGw.bGs[o3npo.irq@s©©l©©©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© d
]©ã ¼npoCn$#qp« ©©©l©©©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© d
]©ã » ¦ªbG«;bG|Nn@avNmrbGw6©©©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© 
% # ÇRÈRÂ$&! (' 6pÇ)Ç  !ÕGÂ0J+*³pÂ ,
 ©j }n@~.n]abGoC~ir{+vnpoz{C_¿©©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© -
 ©ã ºq[acvq@w.iro.bZw.k~§¦­np{Gb ©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© @
.   ) 10/$ ÂNl  ÈµÂ21 GÂU  $3*   ¨! Ç   4%
 ©j 5²q x kNmrb7698;:=<?>A@bG|[o.b$~snpm-¦ªkNsN{Go.irq@sNw ©©T©©©©l©©©T©©©©T©©©l©©© $
N©j]©j }n@~.n]abGo.b$~ir¯$npo.irq@sqp¦w.k~§¦­np{GbGw©©T©©©©l©©©T©©©©T©©©l©©© Gd
N©j]©ã }n@~.n]abGo.b$~ir¯$npo.irq@sqp¦{Gk~@bGwZ©©©T©©©©l©©©T©©©©T©©©l©©© B-
N©j]©ã gUvbG{Gi ±{$npoziq]sqp¦Jwzi¯GbGw ©©©l©©©T©©©©l©©©T©©©©T©©©l©©© BC
 ©ã DEsNvNkNo¬±mbFEG&H48;IJ:=K;>A@Pvn@~.n@abGo3~ir{ x q[anpirsNw ©©l©©©T©©©©T©©©l©©© @
 ©ã DEsNvNkNo¬±mbMLONJPQ2IJRGTSU4V3@*bGsUUiÒ~q@sabGsUoupn@~ijnpNmrbGw©©©T©©©©T©©©l©©© @
" W 1) 1F/ $ÕÂ YXÂ=1Z)ÇGÂ È 6Â  [1ÂN?\ %Z]
^   3G$ $&! (' [1ÂÀ3Ç_*³3ÆN$Â .O`
, ab1c)$ÕÂ Ç_*3Â .Z
- ©j }n@~.n¨q@mrq@i x ©©©l©©©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© N
- ©ã £!oCnp_Po.b$npvq]oÀ©©l©©©T©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© @
- ©ã  ¥kNw.o+qp¦(deir{Go.q[~be+kN@q ©©©T©©©©l©©©T©©©©l©©©T©©©©T©©©l©©© d[





  Z" ¡42° ,3+
^_Nirwirs[o3~q x kN{Goziq]sÀ~ib #yIv~bGw.bGsUo.wo._Nb@qUnpmnps x o._Nbl¦EkNsN{Go.irq@snpmriro.irbGwqp¦+o._Nb* ¢RgN£Z+¤
w.q¨¦ªo«+n@~b@@nps x oz_NbGs²v~qp[i x bGw+w.qUabebG|Nn@avNmrbGw+ozq¡irmrmrkNw.oC~.n¨o.biro.w+vq]w.w.irNirmiro.irbGw$©
  "!#$!&%' 
^_~bGb x iÒacbGsNw.irq@snpm1w.k~§¦­np{GbTabGw._NirsN²irweq¨¦o._NbTkNoCacq@w.o+ijav-q[~oCnpsN{Gblirs¹anps[yPsUkab$~ir{$npm
npvNvNmrir{$npo.irq@sNwirsN{Gmrk x irsNYo._Nbc±sNiozb*bGmrb$abGsUoabGo._Nq x © DEoliwntsNbG{GbGw.wCn]~yw.ozbGvY«+_NbGsIq@sNb




^_NbabGo._Nq x ijavNmrb$abGsUo.b x irs0oz_Nbc ¢RgN£Z+¤wzqp¦ªo«+n@~birwlw.kNiroCnpNmrbl¦ªq[~Z]bGsNb$~.npo.irsN²n
abGwz_Y«+_Nir{3_Y{Gq]sU¦ªq[~zawo.q]i]bGsY{Gq@sNwzoC~.npirsUo.w · v~bGw.{$~i-b x w.ir¯GbGwqp¦eo._NbbGmb$acbGs[o.wirs6o._Nb
Uir{GisNiroy;qp¦Tv-q@irs[ozw²qp¦¡o._Nbw.k~³¦:np{GbGw3½*nps x {Gmrq@w.bGmry;npvNv~qp|Uijanpo.bGwoz_NbÀ]bGq[abGoC~y6qp¦o._Nb
w.k~³¦:np{Gb@© DEo²{Gq@sNw.irw.ozw*qp¦abGw._NirsN´n´@¼)vn@~zn@abGoC~ir{ x q[anpirsR+nps x n6w.k~§¦­np{GbabGw._irw
q@No3npirsNb x «+_NbGsIo._Nirw¡irwanpvNv-b x o.qto._Nb*@¼ wzvnp{Gb@©² y x iwz{$~bGo.ir¯GirsN± ~w.oo._NbPisUo.b$~§¦­np{Gb
{Gk~]bGw«+_Nir{3_®~bGv~bGw.bGs[ooz_Nb+{Gq[aaq]s¡-q@kNs x n@~yqp¦Ro._Nb!vnpo.{3_NbGw$@iro_n¨wbGbGs²n x npvNozb x o.q
w.k~³¦:np{GbGw+an x bkNv²qp¦9wzbG@b$~.npm-vn@~.n@abGo3~ir{evnpoz{C_NbGw$©
)( *+#!#-,.'0/
PF!  ) 11Ro._NbZw.k~§¦­np{GbealkNw.o¥b x b3±sNb x Uy*nlw.bGoqp¦1vn@~.n@abGo3~ir{+vnpo.{3_NbGw$©J^¬_Nb x bGw.{$~iv
o.irq@sqp¦b$n¨{C_tvnpo.{3_²{Gq@sNw.irw.o.wZqp¦o._Nb x q[anpirsq¨¦o³«qvn]~.n@abGo.b$~w2nps x43  n¨sÀnpsnpmryUo.ir{$npm
¦EkNsN{Go.irq@s65782"9 3;: qp¦R{Gmjnpw.w=<?>pUnps x npmrw.qlo._Nb+± ~w.onps x w.bG{Gq@s xx b$~irpnpo.ir@bGwq¨¦"5@7829 3A: ©R^_Nb
vn@~zn@abGoC~ir{ x q[anpirsNwZ{$npsbqp¦un]~NiroC~.n@~yPw._npv-bGw$© dnpmri x npo.irq@sIo.bGw.o.wZ_n@bT-bGbGsÀ{$n]~.~irb x
q@kNo¦Eq[~ x iCBb$~bGs[o6D]is x w²q¨¦Tw.k~§¦­np{GbGwFEtw.vN_Nb$~ir{$npmEZo.q[~q@i x npmE   ¯Gib$~¾e  ­w.vNmrirsNb@5Z£Z+ g
º»¼É[~i x w$ bGo.{@©AD:o+irwev-q@w.w.irNmrbo.qw.vbG{Gi ¦Eyo._Nb x bGwziÒ~b x w.ir¯GbGwZqp¦9oz_NbbGmb$acbGs[o.w · {Gq@sNwzoCnpsUo$
x bGv-bGs x bGs[oZq@s²{Gk~pnpo.k~b~.n x iriENq[~¥ijavq]w.b x [yP@ir@bGsP¦EkNsN{Go.irq@sNwC½G©
*lÇ1)J1irs²@b$~w.irq@s®íqp¦Jo._Nirww.qp¦Eo«+n@~b@pnps*irw.q]oC~q@vNir{+w.k~³¦:np{GbZabGw._Piw!@bGsNb$~.npo.b x ©
¤Uq[~o._N{Gq[airsNZ@b$~w.irq@sNw1«+irmrmNv~qp[i x bun¨sNiwzq@oC~q@vNir{abGw._NbGw${Gk~@b x [kn x ~znpo.ir{bGmrb$abGsUo.wnps x








¤°ir@k~bT¥w._Nqp«+wn+kNsNi ¦Eq[~.aabGw._nps x nZ@bGq[abGo3~ir{abGw._qp¦o._Nb«bGmrm  D]sNqp«+s¡£!oCnp_o.b$n¨vq@o$
«+_Nir{3_irw{Gq[av-q@w.b x qp¦@   ¯Girb$~!vnpo.{3_NbGw$©u¤°ir@k~bw._Nqp«+wo._NbabGw._²qp¦unZmbGirsq]o.o.mrb
x b3±sNb x UyÀnpsnpsnpmry[ozi{lbG[kn¨o.irq@sR©e^_NirwTabGwz_{Gq@sU¦Eq[~.aw!o.qq]o._Àn@ir@bGsw.vNij~.npmJacbGoC~ir{
nps x oz_Nb@bGq[abGoC~y¡q¨¦9o._Nbwzk~§¦:n¨{Gb@©






  " ¡<3,3 )21+')(P+,z -4¡-"$+21
^_Nirww.bG{Goziq]sT~irb #yTv~bGw.bGs[ozwJo._Nb¥v~irsN{GirvNmbZqp¦aq x bGmirsNn+w.irsN@mrbvn@~.n]abGoC~ir{vnpo.{3_Ro._NbGs
nwzk~§¦:n¨{Gbe{Gq[acvq@w.b x q¨¦Jw.bG@b$~.n¨m vn¨o.{C_NbGw©
(   # # 0!% 	=#$!
¢bGo¥kNw{Gq@sNwzi x b$~¥nZvn@~.n@acbGoC~ir{vnpoz{C_	´irsoz_~bGb x ijabGsNw.irq@snpm~b$n¨mNw.vnp{Gb
 · wzbGb±]k~b+
~ir@_UoC½G©l y x b3±sNiro.irq@sR°iroT~bGv~bGw.bGsUo.wZo._NbiÒanp@bTq¨¦¬nvn@~.n@abGo3~ir{ x q[an¨is6qp¦
 > Uyn
¦EkNsN{Go.irq@s 57)29 3;: E 2
3    57)29 3;:  7829 3A:! 782"9 3;:" 7829 3A:$#%  '&
^_Nb x q[an¨is	Ã{Gq@s[o3npirsNwvn@~o.ir{GkNmjn@~1{Gk~@b x w.bG[abGsUo.w$¾¦ªqU~1isNwzoCnpsN{Gb+o._Nq]w.b+anD]isNlkNv
o._Nb-q@kNs x n@~y@© D:o¬an$yPnpmrw.q{Gq@s[o3npirs*v~b x b3±sNb x irsUo.b$~snpm-{Gk~@b x w.bGUabGs[ozw$¦ªqU~irsNw.o3npsN{Gb
o.q²aq x bGmR{$~.np{GD]w$© ¥np{3_²qp¦o._NbGw.b{Gk~]b x w.bG[acbGs[o.w(qp¦
	>irwo._Nbijan¨@bTUy®nc¦EkNsN{Go.irq@s
<67*) : q¨¦9nps²irs[ozb$~¶npm,+.-$90/21Rqp¦
 E)  +.-$90/21  3 < 7*) :,  2 74) :3 7*) :5 (&
e nUisN x b3±sNb x o._Nb¦ªkNsN{Go.irq@sNw 5@7829 3A: nps x < 74) : oz_Nb*{Gk~]b x w.bGUabGs[o6 qp¦7
  irw
x b3±sNb x [y²nl¦EkNsN{Go.irq@s 5782 7*) : 9 3 7*) :: 98)  +9-9:/21³©
;
<















  $ÕÂU3Â  ÇGÂ-!  Æ7[1N *Ç$&$ ÇNÆ*1-GÇ $ ! ' [°GÂ  [JÂlGÂ=1  ÈÃRÄPN 3ÂTÇ_* $  (' 1 ' Â$1
ÆÂ	6[Ä3Â[1ÂGÂU p%JÂ !  3GÂUÈ#Ç_*¶%1-Â È3Â ' 6Â  	

^_Nbv~bG{Gb x irsN¦EkNsN{Go.irq@sNwealkNw.owCnpo.irw¦Ey{Gb$~o3npirs²v~q@vb$~o.irbGwFE
7 : ¤UkNsN{Go.irq@sNw@< 7*) : n¨s x 5782"9 3;: alkNw.ob x b3±sNb x nps x {Gq@sUo.irs[kNq@kNw©
7 : ^_NbGij~¥± ~w.o x b$~ir¶npozi]bGw <
 ) 74) :  5 2 7829 3A: nps x  5 3 7)29 3;: alkNw.o+npmrw.q-b x b3±sNb x nps x{Gq@sUo.irs[kNq@kNw© 5Ãq[~bGqp@b$~GNoz_Nb¡vNmjnpsNboCnpsN@bGsUoeozq²o._Nbw.k~§¦­np{Gb¡alkNw.oZb x b3±sNb x bG@b
~yU«+_Nb$~b@N«+_Nir{3_iwZbGUkNipnpmrbGs[oozqE 7)29 3;:   5
 2
782"9 3;: n¨s x  5
 3
782"9 3;: nps x
o._NbGw.bo«qT@bG{Gozq[~w+n@~bZsNq@o{Gq@mrirsNb$n@~G©
7 > : ^_NbGij~Zw.bG{Gq@s x0x b$~ipnpo.ir@bGw 
> <
 ) > 7*) :   > 5 2 > 7)29 3;:   > 5 2  3 782"9 3;: nps x  > 5 3 > 7829 3A: alkNw.onpmrw.q²b x b3±sNb x nps x {Gq@sUo.irsUkNq@kNw$Rirs0oz_Nb{$npw.b«+_Nb$~bo._Nbv~bGw.{$~irb x w.ir¯GbGwTqp¦o._Nb
abGw._²bGmrb$abGsUo.w x bGv-bGs x q@sP{Gk~¶n¨o.k~b~.n x iriRqp¦Jwzk~§¦:n¨{GbGw¬n¨s x {Gk~@bGw$©
DÕ¦Tv~q@v-b$~oy 7  : irw*sNq@o@b$~i ±b x o._NbÀn¨w.w.qU{GiÒn¨o.b x acbGoC~ir{Gw*n@~b²kNs x b3±sNb x npow.q[ab
v-q@irs[o.wRnps x n x [kn¨miroy²bGmrb$abGsUo.wTany®n¨vNvb$n@~G©Z^Rq²~b$ab x y²oz_NiwZv~q@Nmrb$a²-iroirww.q[ab
o.ijabGww.kP{GibGsUo+o.ql@ir@bZo._NbepnpmrkNbGw+qp¦Joz_Nb x b$~irpnpo.ir@bGw+npo+nlsNbGi]_[-q[~irsNvq@irsUo · npvNv~qp|[i 
an¨o.bewzq@mrkNo.irq@s½G© DEo+irwen¨mwzqvq@wzw.irNmbozq¡wzvNmironlw.k~§¦­np{GbeqU~unc{Gk~@bZisUo.qw.bG@b$~znpmvNibG{GbGwNq[~
bGmrw.blo.qaq x i ¦Ey*iro.w!vn@~.n@abGozb$~ir¯$npo.irq@sR[n¨w x bGo3npirmb x irso._NbbG|Nn@avNmrbGw+-bGmqp«T©
ab1c)$ Â  Z)$ !ÕG! (' 0%1Â
¤°ir@k~bTdw._Nqp«+wo._Nb{Gk~@b x b3±sNb x [y E
2 7*) :, ) 9 3 7*) :,! 	"$# 7*) : 9 )  + &%' 9)(*% ' 1 &
 bG{$n¨kNw.bo._Nb± ~w.o x b$~irpnpo.ir@bPqp¦¦ªkNsN{Go.irq@s 3 7*) : irw x irw.{Gq@sUo.irs[kNq@kNwnpo) + 1«ubPany







-1.5 -1 -0.5 0 0.5 1 1.5
¤°i]k~bTdEºk~@b 3 7*) :,  	"$# 7*) : ©
ab1c)$ Â %   !N$6ÂUGÂ[?!  N!ÕÇ  Ç*e0 )([JÂUB!Ep$e1*pÂ
^°qvn@~zn@abGo.b$~ir¯Gbn²wzvN_Nb$~ir{$npmw.k~³¦:np{Gb@«b{$n¨s0irs[@b$~w.bGmry x b3±sNb*n²v~q¶zbG{Go.irq@st¦:~qUa¿o._Nb








¢bGoekNw!{Gq@sNw.i x b$~+oz_NbZ± ~w.o+v~qp.bG{Goziq]s®abGoz_Nq x N{$n¨mmrb x Ç[JÇ ' Ç  $ 
 DÕ¦  7  9 ! 9 " :irwÀn6v-q@irs[o²q¨¦To._Nbw.vN_Nb$~b«+iro._{GbGs[ozb$~ <  7  9  9 : nps x ~.n x irkNw+iro.w²qU~o._Nq@@q]snpm
v~qp.bG{Goziq]sirwTo._Nbv-q@irs[o  782"9 3;: «+iro._42   nps x43  ! ©0DEsU@b$~w.bGmry@JnP_Nb$aciwzvN_Nb$~b{$nps²-bTvn@~zn@abGo.b$~ir¯Gb x [y E














  bGUknpo.q[~CU¦ªqU~+o._NblmriÒacio  "
 2
7829 3A: n¨s x  "
 3
7)29 3;: irwirsU±sNiro³ynpw  > 2$>  3 >í@q[bGwZo.q²N©
»Zwenps²irmrmrkNw.oC~.npoziq]sRN±@k~b$-wz_Nq¶«!w¬nckNsNiã¦Eq[~.a abGw._²q@snvNmjnpsNb x irw D · q@o.ozq[a½n¨s x o._Nb
{Gq[~z~bGw.vq]s x isNw.k~§¦­np{Gb5acbGw._ · o.q@vPmrb3¦ªo3½G©
»esNq@oz_Nb$~Tv~q¶zbG{Go.irq@s&acbGo._Nq x Ù{$npmrmb x 3GÂ[Â[Ç ' ) [(!ª15irwkNwzb x isµ{$n@~o.q][~.npvN_Uy²¦Eq[~
v-q@mjn@~²~bG@irq@sNw$© DÕ¦  7  9  9 '  : irwo._Nbtw.vN_Nb$~b  w   !q[~oz_¸}1q@mrbC+oz_NbÀwzo.b$~bGq@[~znpvN_Nir{
v~qp.bG{Goziq]s*qp¦1vq@irsUo  irw x b3±sNb x npwo._Nbirs[ozb$~w.bG{Go.irq@s  ¬qp¦Jo._Nbw.o3~.npir@_UomrirsNb · Z}½Ù«+iro._
o._Nb²vNmjnpsNb "   ©bsNqp«_n$]b    7)29 3;: «!ioz_ 2  '  '   " nps x 3  '  !'   " ©ºq]s[@b$~w.bGmry@[oz_Nbw.vN_Nb$~b«+iro._Nq@kNov-q@irs[o {$nps²blvn@~.n@acbGo.b$~ir¯Gb x Uy E
5  7829 3A: ' 2 > ( 3 > (
	  >  '  2'  32 > ( 3 > #% &
^_Nirw*mjnpo.ozb$~Tvn]~.n@abGo.b$~i¯$n¨o.irq@sYirwPw.oCnpNmrb²sNb$n@~co._NbbGUknpo.q[~¾{Gq@sUo.irs[kNq@kNwzmy x iCB b$~bGs
o.ijnpNmrb@nps x v~bGw.b$~@bGwnpsN]mbGw · NkNosNq@o x irw.oCn¨sN{GbGwC½j³©»ewPn{Gq]sNw.bG[kNbGsN{Gb@¥no3~ijnpsN@mrb
«+_Nir{3_irwbG[kNirmjnpo.b$~znpm[q]s¡oz_Nbvn@~.n]abGoC~ir{ x qUanpirsTirwun¨mwzqebGUkNirmÒn¨o.b$~.npmUq@so._Nbw.vN_Nb$~b@p«+_Nir{3_
mrb$n x wZo.q@qUq x [kn¨miroyPbGmb$acbGs[o.w¬¦ªq[~¥o._Nbwzk~§¦:n¨{Gb5abGwz_ · w.bGbZ±@k~b -o.q]v®~ir@_UoC½G©






ab1c)$ Â .   !N$6ÂUGÂ[?!  ! (' Y1*pÂÇ*eÂ -Ç$&J!ÕÇ 
»¿w.k~§¦­np{Gb²qp¦5~bG@q@mrkNo.irq@s´{$nps´-b x b3±sNb x Uy&n{Gk~@b6< 7*) : isn0~bG@q]mUirsN0{GqUq[~ x irsnpo.b
w.yUw.o.b$a  · w.bGbl±@k~b7C@½¾©T^_Nb$~b3¦Eq[~b@o._NbbGUknpo.irq@sNwqp¦oz_Nb{Gk~@bnps x o._Nbw.k~§¦­np{Gb
n@~bT~bGw.vbG{Gozi]bGmy E
<67*) :,   -74) : 7*) : nps x 57 9 ) :   -74) :
	   -74) :  	"$#  74) : #% &
^Rq0wzbGbo._Nirw²aq[~bPv~.np{Go.ir{$npmrmry@mrbGo*kNwPoCnD¨bP¦ªq[~ x b3±sNiro.irq@sirs[ozb$~¶npmrw )  +  9:1enps x  +  9 % ' 1³©»emrw.q-+o.q6w._Nqp« oz_NbÀirs2#kNbGsN{Gb0q¨¦¡o._Nbvn@~.n]abGo.b$~ir¯$npo.irq@s#acbGo._Nq x !mrbGo²kNw
w.kNvNv-q@w.bo._npoR)    7*) :  ©5^¬_NbGsRRnpw ¶n@~ibGwZ¦­~q[a¿o.q % ' nps x )   57 9 ) :
~b x kN{GbGw!o.q*nlvq@irsUo q¨¦Jo._Nb " np|[irw$©
»esPirsNioziÒn¨m acbGo._Nq x iw!o.qT{3_Nq[q]w.b x ij~bG{Go.mry0n¨s x )npwvn@~zn@abGo.b$~w$o._NbGij~ x q[an¨iso._NbGs
-bGisNnP~bG{GoCn¨sN@mrb@©Ae!qp«ubG]b$~GUo._NbTirsU@b$~w.bliÒanp@bqp¦vq@irsUoUy²o._NbZ¦EkNsN{Go.irq@s 5@7 9 ) : irw
irso._npoZ{$npw.bn«+_Nq]mblw.bG[abGsUo$Noz_NbTb x @bl«+iro._q[~ x irsnpo.bC)  ©Z¤Uq[~en¨mm1vq]isUo.w 7 9 ) : q¨¦
o._Nirwlb x @b@o._Nb¦EkNsN{Go.irq@s457 92) : irwT{Gq@sNw.o3nps[oZnpw¶n]~irbGw$Rnps x o._Nb$~b3¦ªq[~bTo._Nb x b$~ir¶n¨o.ir@b
 5
 
7 92) : w.o3n$yUwRbGUknpmUo.qe · o._NirwJ{$n¨s¡npmrw.qZb¥b$npw.irmry¦Eq@kNs x ¦­~q[aoz_Nbv~bG{Gb x irsNZbG[knpoziq]sNwC½G©
»bGo.o.b$~ZnpvNv~qUnp{C_t{Gq@sNw.irw.o.wZirsoCnD]isN¦Eq[~vn@~.n]abGoC~ir{ x qUanpirso._Nbl[kn]~o.b$~ x irw DÃis
o._Nb¥{Gq[qU~ x irsnpo.bw.yUw.o.b$a 782"9 3;: wzkN{C_lo._npo2  ) 
	  ²nps x?3  )  	"$# ©J^_NbirsU@b$~w.bijan¨@b





















e nUisNPw.o.k x irb x o._Nbvn@~.n]abGo.b$~ir¯$npo.irq@sPqp¦q@sNbvnpoz{C_tq@sNmry@mbGokNwsNqp«;{Gq]sNw.i x b$~Zo._Nb
vn@~zn@abGo.b$~ir¯$npoziq]sqp¦nw.k~§¦­np{GbZ{Gq[avq]w.b x q¨¦9w.bG]b$~.npmvn¨o.{C_NbGw©
( )(   ' 
	 '%8!4=  # 0
»µ{Gq[avq]w.iro.bw.k~§¦­np{Gbirw x b3±sNb x [yTn!w.bGo1qp¦vnpo.{3_NbGw · w.bGbÙ±@k~b@½G©n¨{C_lvnpo.{3_Tirw x b3±sNb x
Uy®n x q[anpirsnps x ní¦EkNsN{Go.irq@s 57829 3A: ©
^_Nb+ijanp@bGw¥irs 





   &i x bGs[o.ir{$npmEUiE© b@©@oz_Nbuwzk~§¦:n¨{GbeabGw._w._Nq@kNm x b+n¨w.b x
q@s´ntkNsNir[kNb x irw.{$~bGozi¯$n¨o.irq@s´qp¦+o._NbGw.bP{Gk~@bGw · {$npmrmrb x &  	+ 62
9 ½G©0^_Nirwmb$n x wo.q
 
F
7pabGw._NbGw · w.bGbirs±]k~b+bG|Nn@avNmrbGwqp¦{Gq@sU¦Eq[~.anpmUnps x sNq@s{Gq]sU¦ªq[~zanpm[abGwz_NbGwC½G©
^°q*oz_Niw!bGs x «bi x bGs[oziã¦Ey²o._NblisUo.b$~§¦­np{Gb{Gk~]bGw+[yP@irUisNPo._Nb$a i x bGsUo.ir{$npm ++   C©D:s
o._NbbG|Nn@avNmrbirs²±]k~bTNUo._Nbo._~bGb x ijabGsNwziq]snpmR{Gk~@b@<   irweoz_NbiÒanp@bUy 5  782"9 3;: q¨¦
{Gk~]b   qp¦ x qUanpirs   nps x o._NbliÒanp@bTUy 5  7829 3A: qp¦{Gk~@b   qp¦ x q[an¨is  _NbGsN{Gbo._Nb{GqUaaq@s²~b3¦Eb$~bGsN{Gb«+_Nir{C_²bGUknpmrwT$ ©


   
      
     !"  ! 
 " 
! #




















    #  
 #













¤°ir@k~bT0E!q@s²{Gq@sU¦Eq[~.an¨m abGw._ · mrb3¦EoC½+nps x {Gq@sU¦Eq[~.anpmabGw._ · ~i]_[oC½¾©
DEs#oz_NbwCn@acb®an¨sNsNb$~Gv-q@irs[ozw*_nUisNIo._Nb²wCn@ab²mrqU{$npo.irq@sµis 
  n]~b*i x bGsUo.i ±b x [y
i x bGsUo.ir{$npm ~b3¦ªb$~bGsN{GbGw© e!b$~b@$v-q@irs[o  	 irwJo._Nb¥ijanp@bqp¦oz_~bGb x iCB b$~bGsUoJv-q@irs[ozw    ©1¤Rirsnpmrmry@
o.qan Dpbevn¨o.{C_NbGw  nps x  > {Gq@sU¦ªqU~.anpmE@v-q@irs[o  > alkNw.o+npvNv-b$n@~irs x qUanpirs   Uo._Nq@kN@_o._Nb$~biw!sNq x irw.{Gq@sUo.irs[kNiroy*-bGo«ubGbGs²{Gk~@bGw  > ¬n¨s x  > q¨¦9o._Nirw x qUanpirsR©
  (4l	<3¸!    +<"$42R,C+
 npw.b x q@sPo._NbZv~bG[irq@kNw+aq x bGmEUo._Nb5 ¢RgN£Z+¤Iw.qp¦Eo«¬n]~bsNbGb x wuirsU¦Eq[~.an¨o.irq@sq@sPo._NbZvn@~.n 
abGozb$~ir¯$npo.irq@sqp¦w.k~§¦­np{GbGwnps x {Gk~@bGw$Rn¨s x n¨mwzq*q@so._Nbvn@~zn@abGoC~ir{ x q[anpirsNwnps x o._NbGij~
~b3¦Eb$~bGsN{GbGw$©l^RqPo._NirwbGs x Ro._Nblw.qp¦Eo«¬n]~b{$nps{$n¨mmbG|Uo.b$~sn¨m¦ªkNsN{Goziq]sNw[npo._Nb$~b x irs¹n²¤UqU~ 
oC~znps0aq x kNmrbsn@ab x 698;:=<?> ¥q[~Znpmrw.q~b$n x n x npoCnc±mrb7EG&H8IJ:=K;> ©¤°irsnpmrmy@¥n±mb{$npmrmb x
LON PQ=IJRGTSUV*{Gq]s[oCn¨isNw1bGsU[ij~q@sacbGs[o1¶n@~iÒn¨NmbGw¥irsq[~ x b$~°o.qZ{Gq@s[o3~q@mUw.bG@b$~.npm¨¦ªkNsN{Go.irq@sn¨miro.irbGw
qp¦o._Nbw.q¨¦ªo«+n@~b@©
   
 '   ! =#   ;!%' 
^_NbP¤Uq[~oC~.n¨sÀ@²aq x kNmrbsn@ab x 698;:=<?>Y{Gq@sUoCnpirsNwZo._NbijavNmrb$abGsUoCnpo.irq@sqp¦w.k~§¦­np{GbGwnps x
{Gk~]bGwevn@~zn@abGo.b$~ir¯$npoziq]sNw · anpoz_Nb$anpo.ir{$npm-¦EkNsN{Go.irq@sNw 5@7829 3A: nps x <67*) : npwZ«ubGmrmnpwZo._NbGij~
x b$~irpnpo.ir@bGwC½G© 5Ãq[~bGqp@b$~Giro{Gq@s[o3npirsNwq@vNo.irq@snpm]¦ªkNsN{Goziq]sNwo.q x b3±sNb+oz_Nb x bGwziÒ~b x w.ir¯Gb+qp¦o._Nb
bGmrb$abGsUo.w$©²Znpo.k~.npmrmry@Jn¨mm¥o._NbGw.b¦EkNsN{Go.irq@sNwaTkNwzobP{Gq[avNirmrb x nps x mrirsDpb x o.qan Dpbo._Nb
bG|UbG{GkNoCnpNmrb±mrbqp¦ ¢RgN£Z+¤ · {3¦.©[wzbG{Go.irq@s@½G©
¤Rir@k~bw._Nqp«+w¥o._Nbe]bGsNb$~.npmwzoC~kN{Go.k~b!qp¦Ro._Nirw¬acq x kNmrb@©^_Nbaq@wzoijavqU~oCnpsUo¦EkNsN{
































































 =/& S #] /c'`(S%,Bt!&S -=S /e%B<U!0S -/
	19 I	I, 





Àb x bGoCnpirmR-bGmqp«Éb$np{3_²qp¦9oz_NbZ¦ªkNsN{Go.irq@sNw!«+_Nir{C_anDpbZkNvo._Nirweacq x kNmrb · w.k~§¦­np{GbGw+nps x
{Gk~]bGw²vn@~.n@abGozb$~ir¯$npo.irq@sR¥o._NbGs#w.ir¯GbGwtw.vbG{Gi ±{$npo.irq@s½¾©»+oPo._NbbGs x q¨¦To._NirwanpsUknpmE+n
{Gq[acvNmbGozbbG| n@acvNmbq¨¦Ùnaq x kNmrbTirw+@ir@bGs · {3¦.©Uw.bG{Go.irq@s -N©Û$½G©
. 
  
   +NYÂUGÂUB!  N! Ç  Ç*J+*³pÂN
¢bGo²kNw~bG{$npmrmeo._n¨o*n6w.irsN@mrbvn@~.n@abGozb$~ir¯Gb x w.k~§¦­np{Gbtiwanpo._Nb$anpozi{$n¨mmry x b3±sNb x Uy#n
¦EkNsN{Go.irq@s 5@7829 3A: ©J^_NbijavNmrb$abGsUoCnpo.irq@s²q¨¦9o._Nirw¦EkNsN{Go.irq@snps x iro.w x b$~ir¶n¨o.ir@bGw+irw5~b$npmri¯Gb x
Uy*oz_NbZ¦ªq@k~Ù¦EkNsN{Go.irq@sNw x bGw.{$~i-b x -bGmqp«T©
  698:=<U´irwT{$n¨mmrb x q]sNmyq@sN{Gb@1npoZo._NbbG]isNsNirsNtqp¦uo._NbbG|[bG{GkNo.irq@sqp¦+ ¢RgN£e!¤
«+iro._Toz_Nb¬n¨iÒa qp¦ an D@irsNZw.q[abirsNiro.ijnpmrir¯$npo.irq@sNwi ¦sNbG{GbGw.wCn@~y@©1ZbGsNb$~.npmrmry@@o._Nb¥vNk~vq]w.b
irw+o.q*~b$n x nº¬»5¼ x npoCní±mrbTq[~¥o._NbbGUkNir¶npmrbGsUo$©
  PQ=IJR  ISRP	 Q=V
5iÒacvNmb$acbGs[o.wZn¦EkNsN{Go.irq@s 5@7829 3A: ©R^¬_Nb   &    &@   
8J7 IS?RP    ++  .
 bM 2	+ F &    &    8J + 
Q=V   ;   
   
  
F
&O    2Q=V	  ; 3  Q=V &   7   = "!
    
  =  	 
F
&O   #$ 57)29 3;:  	
&%   O 
  PQ=IJR ISRP	 Q=V
?Q'V(  





7829 3A: ;/V0  5
 3
7829 3A: 
  PQ=IJR  ISRP	 Q=V
?Q Q1?Q=V23V V(	 (




 1?QJQ0  > 5
 2 >
7)29 3;: !?Q=V5  > 5
 2  3
782"9 3;: 6VJV5  > 5
 3 >




9  0  &7O    
6   4  ?* 4+   4 J  &    87 
   4
 .7+ & J 	_+ 
  4F   
  2
  2 
^_NbZ¦ªkNsN{Goziq]s PQ=IJR «+_Nir{C_²ijavNmrb$abGsUo.w5@7829 3A: p{$n¨s²bZ¦EkNmmry²v~q][~.n@aacb x [yo._Nb
kNw.b$~¾@q[~Ùw.ijavNmry{$npmrmq@oz_Nb$~°¦ªkNsN{Go.irq@sNw¥irs®nlº»5¼ w.y[wzo.b$a²©J^¬_Nb+o«uqbG|Nn@avNmrbGw¥bGmrqp«#w._Nqp«
o._NbGwzbo«q+{$npw.bGwJacq[~bv~bG{Girw.bGmry@©ZsN{Gb¥o._Nbv~q][~.n@aanpo.irq@s+qp¦N¦EkNsN{Go.irq@s PQ=IJRíirw{Gq[avNmrb
o.b x  iozw x b$~ir¶npozi]bGw PQ=IJRnps x PQ=IJR ²{$nps²-bTanpsUknpmrmyP«e~iro.ozbGsR[qU~bGmrw.bnpkNo.q[anpo.ir{$npmrmry




ab1c)$ Â   *  $&$)JÇ ' $YN!ÕÇ 
^_Nb ZmrbGirs²q@o.ozmb~bGv~bGwzbGs[o.b x is±@k~birw x b3±sNb x Uyo._Nb¦Eq@mrmrq¶«!isNvn@~zn@abGoC~ir{bGUkn 
o.irq@sNwE
29 3  +  9 ' % 1    	C ' 
	  2
   
	  2 7  (  	"$# 2 : (  
	  2 
	  3 iã¦ 2  +  9 % + 
	  2 7  (  	"$# 2 :   
	  3 iã¦ 2  + % 9 ' % 1!      	"$# 2 (   " # 2 
	  3 iã¦ 2  +  9 % +   	"$# 2 iã¦ 2  + % 9 ' % 1"     	"$# 3














































































X1#" ( . 23#"K8=H
# P'Y ( 
	+

»emrmoz_Nbuv-q@w.w.irNirmriro.irbGw+qp¦ oz_Nbe¤Uq[~oC~znps¡@ZmjnpsN]knp@b{$nps-b+kNw.b x @wzkN{C_npwbPJSJNJSJ6 6984PJS





























^_NirwuabGo._Nq x o._NbGq[~bGozi{$n¨mmryanD¨bGwio¥vq@wzw.irNmb!o.qTn x npvNoo.qTn¨s[yº»¼´w.yUw.o.b$aÃ© e!q¶«b




 %  +NYÂUGÂUB!  N! Ç  Ç*%JÂN
¢bGokNw~bG{$npmrmUo._npoJn!{Gk~@b¥irwanpo._Nb$an¨o.ir{$npmrmy x b3±sNb x UyTn¦EkNsN{Go.irq@s < 7*) :  )  +.-9:/21ª©1^_NbijavNmrb$abGsUoCnpo.irq@stqp¦o._Nirw!¦ªkNsN{Go.irq@snps x iro.w x b$~ir¶n¨o.ir@bGweirw~b$npmrir¯Gb x [y²o._Nbí¦ªq]k~¥¦ªkNsN{Goziq]sNw
x bGw.{$~i-b x -bGmqp«T©
  6Q=IJV2< U
 I SBROP J68	YL Z@ir@bGwo._NbZq@kNs x wqp¦1isUo.b$~pnpm +9-9:/21³© b«+irmrmw.bGbmjn 
o.b$~1o._npo°±mrb
EG&H8IJ:=K?>²{Gq@sUoCnpirsNw$¦Eq[~°b$np{C_w.k~³¦:np{Gb@iro.wu~b3¦ªb$~bGsN{Gb3ISBRPnps x o._Nb x bGw 
{$~irvNo.irq@sNwqp¦Jo._Nb UO6T{Gk~@bGw«+_Nir{3_²bGmrq@sNo.qiro · {3¦©]w.bG{Go.irq@s²N©ã@½¾©J^_Nb   &    
  ;   7+ & 
  6+Q=IJV=< +U!  4 A; bIS?RP  J65 J6 U 6 !
  B  

 0  2
F
  6Q=IJV  ISRP	J6 
 ( 	    + & 2 88
@< 7*) :    &    =   




  &  ;  &    &
  8  7 	    G   
 4   
   %   +  4 % 
2?$8  Lg  4
 = O %. 6Q2IJV=< U   MY  = "!     
   
  

 O     < 74) :  

&%  & O 
  6Q=IJV ISRP	J6 
  4 




 ) < 7*) : 
  6Q=IJV  ISRP	J6 
  (6 





 ) > < 74) :  "A 7  
 J  
9 8 
9 7    O   T 
 &  4  ?    4J     F  7 ?
   + .7 &	J 	O 
   &  
 ?+=




^_Nbu~b$an@~D]wJabGsUo.irq@sNb x irso._Nbv~bG[irq@kNw1w.bG{Go.irq@sl{Gq@sN{Gb$~sNirsNw.k~§¦­np{GbGw · ¦EkNmrm[v~q@[~.n@a 
an¨o.irq@sRU{$npmrmRo.qnº»¼;wzy[w.ozb$a²[nps x n¨kNo.q[anpozi{ x iCB b$~bGsUo.ijnpo.irq@s½!npmrw.qnpvNvNmry²o.q{Gk~@bGw$©
. 
  
 .  )ÂN! /Ù¨N! Ç  Ç_*í !  ÂN
D:s acq@w.ow.ijavNmrb{$npw.bGwsNq6bGs[Uij~q@sabGsUopn@~ijnpNmrbirw²w.v-bG{Giã±b x nps x sNqYq]vNo.irq@snpm¦EkNsN{
o.irq@s´irwv~q@[~.n@aab x ©0^_NbGsRnkNsNi ¦Eq[~.a abGw._´irwq]NoCnpirsNb x o._Nb²w.ir¯Gb²qp¦o._NbPbGmrb$abGs[ozw
-bGisN   -]@N«+_Nb$~b   -c~bGv~bGw.bGs[ozwo._Nb+mrbGsN@o._Pqp¦ oz_Nb x ijnp@q@snpm-qp¦ oz_Nb+q@kNs x irsNqp|· {3¦.©bG|Nn@avNmrbGweirs0wzbG{Go.irq@s -@½G©T^_Nirww.ir¯Gb{$n¨sÀ-baq x i ±b x Uyoz_Nb¡bGsUUiÒ~q@sabGsUo+¶n@~iÒn¨Nmb
 H  :SBR©
DEsTq]o._Nb$~{$npw.bGw$o._Nb ¢RgN£e!¤²w.qp¦Eo«+n@~bRv~qpUi x bGw9an¨s[yZvq@wzw.irNimriro.irbGwoz_npoJn@~b x bGo3npirmb x
_Nb$~b@©µ^Rq0q]NoCnpirsYoz_Nb²w.ir¯Gb
	´v~bGw.{$~irb x npoPnv-q@irs[o ¿qp¦o._NbPw.k~§¦­np{Gb²o.qbabGwz_Nb x 
 ¢RgN£Z+¤tkNw.bGwirsl¦:np{Gonb) [RÄR !Ep$w.ir¯Gb	 · {C_Nq@wzbGsTUyTo._Nb¥kNw.b$~.½1nps x n ' Â[Ç YÂUGB!E+wzi¯Gb
	  · irsUo.bGs x b x ozq¡{Gq]sU¦ªq[~za7ozqo._Nb@bGq[acbGoC~yqp¦o._Nbw.k~§¦­np{Gbo.qbabGw._Nb x N{Gq]sNw.i x b$~irsN
o._Nb{Gk~pnpo.k~bGw3½G©R^_Nb{$n¨m{GkNmjnpoziq]s¡q¨¦ o._NbGw.b¥w.ir¯GbGw	  nps x 	 Ùiw x bGoCnpirmrb x isvn@~znp[~.npvN_Nw
· n]½un¨s xY· ½¥qp¦9oz_Niw!w.bG{Go.irq@sR©
»emrm+o._Nb²vN_UyUw.ir{$npm+w.ir¯GbGw	  n@~b   oC~ijaab x CiE© b@©Ùb$np{C_´wzi¯Gbtirw¦Eq[~{Gb x bGo«bGbGs´o«uq
-q@kNs x w
	   
n¨s x 	   © 5Ãq[~bv~bG{Girw.bGmry@Ti ¦	 ! 	   ;o._NbGs"	  
	   $#bGmrw.b²i ¦%	 '& 	  () o._NbGs*	   	  () © D:s&ntw.ijairmjn@~l«+n$y@1npmrmo._Nb
@bGqUabGoC~ir{wzi¯GbGw(	   n@~bo3~ijaab x bGo«bGbGso³«q+-q@kNs x w	      nps x 	     © D:s¡v~znp{
o.ir{Gb@1o._NbGw.bq@kNs x wn@~b@ir@bGs0UybGsU[ij~q]sabGs[opn@~ijnpNmrbGw  H  >+U   H  >48E + S9K?>U
nps x + S9K9>48E · {3¦.©Nw.bG{Go.irq@sN©ã@½G©¥ y x b3¦­npkNmro$N-q@o._tmqp«b$~-q@kNs x we_n@bTnc¶npmrkNbbG[kn¨mRo.q
  -,.-   nps x q@oz_¡kNvNv-b$~R-q@kNs x w_n@bun!¶n¨mkNb!bG[knpmUo.q   -/0,1-N¾«+_Nb$~b   -T~bGv~bGw.bGsUo.wo._NbmrbGsN@oz_²qp¦9oz_Nb x iÒn¨@q@snpm-qp¦9oz_Nbqp|q]kNs x isNPo._Nbw.k~³¦:np{GbZo.qabGw._R©
¤Rirsnpmrmry@o._NbZv~bGw.{$~irb x w.ir¯Gb2	Ãiw!q@NoCnpirsNb x irso._NbZ¦Eq@mrmrqp«+irsN«+n$y E
  ºq[avNkNozbeo._NbvN_UyUw.ir{$npmw.ir¯Gb2	  nps x oC~iÒairo$©
  ºq[avNkNozbeo._Nb]bGq[abGoC~ir{$npm-w.ir¯Gb3	   nps x oC~ijairo$©
  ^_Nbv~bGw.{$~i-b x w.ir¯GbTirw	 54 "$# 76	  97	  : ©
DEoirw¡npmrw.qPvq]w.w.irNmrbo.q²ijavq]w.bq@sNmryÀnPvN_Uy[w.ir{$npm1w.ir¯Gb«+_Nirmrbir@sNq[~isN²oz_Nb¡]bGq[abGoC~ir{$npm
w.ir¯Gb · @ir[irsN±sn¨mmry8	  	  ½GUq[~¥{Gq@sU@b$~w.bGmry · 	  	 3½G©
¢bGokNwsNqp«´{Gq@sNw.i x b$~aqU~bv~bG{Girw.bGmry¡_Nqp«´o._NbvN_Uy[wzi{$n¨mNw.ir¯Gbenps x o._Nb+@bGqUabGoC~ir{$npm@wzi¯Gb





XZ\ f Ç) 1GN! Ç  Ç_*e[JÂ ) [°Ä  !Ep$e !  Â
^_Nirw²{Gq[acvNkNoCnpo.irq@s x bGvbGs x w²q@sµo._Nb²{3_Nq@w.bGs#q]vNo.irq@sR«+_Nir{C_µirw*@qp@b$~sNb x [y´o._NbtbGs[Ui 
~q]sabGs[opn@~ijnpNmrb  H  <RNJ8 + ©;^¬_Nb²¶npmrkNb²qp¦o._Nirw¶n]~ijnpNmrb²{$nps´bNZ · Uy x b3¦:n¨kNmo3½
q[~!N©
DÕ¦  H  <R_N98 +   o._NbvN_Uy[wzi{$n¨mJw.ir¯Gb 	  irwi]sNq[~b x © D:sÀoz_Niw{$n¨w.b@«baTkNwzoe_n@b
+ S9KJ<RNJ8 +  NU±sn¨mmryP@ir[irsN 	  	 $©
DÕ¦  H  <RN98 +  @oz_Nb²w.ir¯GbÀirwP@ir@bGs#Uy´o._Nb²pnpmrkNbÀq¨¦5o._NbtbGs[Uij~q@sabGsUo¶n@~iÒn¨Nmb
 H  :SBR©
DÕ¦  H  <RN98 +  N¥ioPirw*q]NoCnpirsNb x [y´UkNb$~yUirsN¦ªkNsN{Goziq]sNw 698:=<  H   P · w.k~§¦­np{GbGwC½G
698;:=<  H   6 · {Gk~@bGw3½*nps x 698:=<  H  H · v-q@irs[ozwC½G© np{3_´¦EkNsN{Go.irq@s;{$npsbGiro._Nb$~t~bGo.k~sn
pnpmrkNb  · «+_Nir{3_²irweo._NbGstoC~ijaab x -bGo«ubGbGs²oz_Nbo³«qq]kNs x w  H  >UYnps x  H  >48;E ½G°q[~
  sNq@oTn¨sNw.«b$~  · [y²sNq@onpw.wzi]sNisNn¶n¨mkNbo.q  ½Go._UkNwev~qpUi x isN²U~b$npo#bG|UirNimriroy0irso._Nb
w.v-bG{Gi ±{$npo.irq@sqp¦o._Nbw.ir¯GbGw$©^_Nbl{Gq[avNkNoCnpoziq]s x bGvbGs x w«+_NbGo._Nb$~!vq]isUoirwirsUo.b$~snpm1o.q
nwzk~§¦:n¨{Gb@[irsUo.b$~snpmo.qn{Gk~@b@Uq[~npoo._NbbGs x qp¦1w.bG@b$~.npm-{Gk~@bGwFE
  DÕ¦Rvq]isUo irwirsUo.b$~snpmUo.qTn1*pÂ1698:=<  H  P¡irwUkNb$~irb x © DÕ¦Riro x qUbGwsNq@onpsNw.«b$~G
q@sNbirs[o.b$~vq@mjnpo.bGwP«+iro._o._Nb¶n¨mkNbGwnpoPo._Nb@b$~o.ir{GbGwPqp¦¡o._Nb x irw.{$~bGozi¯Gb x isUo.b$~§¦­np{Gb
{Gk~@bGw$©
  DÕ¦ev-q@irs[o ¿irwirs[o.b$~snpmo.qn%JÂ$1 68:=<  H  6 irw¡UkNb$~irb x ± ~w.o© DÕ¦iro x qUbGwsNq@o
npsNw.«b$~G698:=<  H  PirwTUkNb$~irb x ¦ªq[~!bG@b$~yn x Cnp{GbGsUoZw.k~§¦­np{Gb¡nps x o._Nbab$n¨sÀq¨¦o._Nb
~bGo.k~sNb x ¶npmrkNbGwirw¡{GqUavNkNo.b x © Dª¦eo._Nb$~birwsNq0npsNw.«b$~G°w.ir¯GbGw 	  nps x 	 > n¨oTq]o._bGs x weq¨¦9o._Nbl{Gk~@bTn@~bT{Gq@sNw.i x b$~b x´· w.bGbsNbG|Uoeiro.b$a½+nps x oz_NbisUo.b$~v-q@mjnpo.b x ¶npmrkNbirw
{Gq[avNkNo.b x ©
  DÕ¦+vq]isUo  irw¡npooz_NbÂ=1GÂ ! 3Ä´qp¦+w.bG@b$~znpmJ{Gk~@bGw$ 68:=<  H  H´irw[kNb$~irb x ± ~w.o$©
DÕ¦+iro x q[bGwlsNq@oTnpsNw.«b$~G698:2<  H   6iwl[kNb$~ib x ¦ªq[~ZbG]b$~yn x 3np{GbGs[o{Gk~@bnps x o._Nb
ab$nps6qp¦+o._Nb²~bGo.k~sNb x ¶npmrkNbGwirw{Gq[avNkNozb x ©Dª¦eo._Nb$~bPirw¡sNq0npsNwz«ub$~¾68:=<  H  P
irw¡UkNb$~irb x ¦Eq[~ZbG@b$~yYn x Cnp{GbGsUow.k~§¦­np{Gb*n¨s x o._Nb²ab$npsIqp¦+o._Nb®~bGo.k~sNb x pnpmrkNbGwirw
{Gq[avNkNo.b x © Dª¦9o._Nb$~biw!sNq*npsNw.«b$~np[npirsRUo._Nb x b3¦­npkNmro¶npmrkNb  H  :S?RÀirwe~bGoCnpirsNb x ©
DEs6o._Nb®n¨qp@bvn@~znp[~.npvN_ · i ¦  H  <R_N;8 +  ]½G1is´qU~ x b$~o.qt{Gq[avNkNo.bo._Nb®acb$npsYq¨¦
w.bG]b$~.npm+pnpmrkNbGw$o._NbÀn]~iro._abGo.ir{Àacb$nps´irw*kNw.b x Uy x b3¦­npkNmro$NkNoPo._Nirw*{$n¨s#baq x iã±b x
Uyo._NbbGsU[ij~q]sabGs[oZ¶n]~ijnpNmrb  >OS98?U4<;RON98 + © DEso._NbwCn]ab«¬ny@Nirs0qU~ x b$~+ozq*irsUo.b$~vq]mÒn¨o.b
o«qpnpmrkNbGw$untmrirsNb$n@~irsUo.b$~vq]mÒn¨o.irq@s´irwkNw.b x [y x b3¦:n¨kNmoNkNoo._Nirw{$nps6baq x i ±b x [y




^_Nb$~b3¦Eq[~b@@«!_NbGs  H  <RN8 +   NUo._Nbeoz_~bGb+¦EkNsN{Go.irq@sNw698:2<  H  P[(698;:=<  H   6²nps x
698;:=<  H   H0{$nps²-bv~q@[~.n]aab x E
  698:=<  H  P(TIS9R_P Q=V2  t~bGo.k~sNw · q[~lsNq@o3½Tnv~bGwz{$~irb x wzi¯Gb  nponv-q@irs[oq¨¦
w.k~§¦­np{GbISBRP«+iro._²{GqUq[~ x irsnpozbGwQ2V*irsoz_Nbvn@~.n@abGo3~ir{ x q[anpirsR©
  698:=<  H  6(TIS9R_PJ6  
  ~bGozk~sNw · q[~ÙsNq@oC½nlv~bGw.{$~ir-b x w.ir¯Gb  npounívq@irsUouq¨¦
{Gk~@b · I_SBRP[ J6¶½«!ioz_²vn@~.n@abGozb$~
©
  698:=<  H  H TIS9R;H   P~bGozk~sNw · qU~ZsNq@oC½n²v~bGw.{$~irb x w.ir¯Gb  npoTn¨sYbG|UoC~b$airoyq¨¦
~b3¦Eb$~bGsN{Gb ISBRH©
¢bGoJkNw~bG{$npmrmUo._npoRb$n¨{C_í¦ªkNsN{Go.irq@sl{$npsTbGiro._Nb$~1~bGo.k~sTn+pnpmrkNb  · «+_Nir{3_Tirwo._NbGsloC~ijaab x
-bGo³«bGbGs´o«qq@kNs x w  H  >+U n¨s x  H  >8E[½GZq[~   sNq@o*n¨sNw.«b$~  · [y6sNq@onpw.wzi]sNisN6n









U $R.  ,











































X3\ f Ç c)JGN!ÕÇ  Ç*e[1Â ' Â[Ç YÂUGB!E² !  Â
^_NbP{Gq[avNkNo3npo.irq@sqp¦+o._NbP@bGq[abGoC~i{w.ir¯Gb®npon²@ir@bGs6vq]isUo  x bGv-bGs x wq@sYoz_Nb{C_Nq]w.bGs
q@vNoziq]sR[«!_Ni{3_Piw@qp@b$~sNb x [yo._NbZbGsU[ij~q@sacbGs[o¥¶n@~ijnpNmrb + S9K <RNJ8 + ©+^¬_NbepnpmrkNbeqp¦1o._Nirw
pn@~ijnpNmrbT{$nps²-bTNR · Uy x b3¦­npkNmroC½¥q[~N©
DÕ¦ + S9KJ<;RN;8 +    No._Nb@bGq[acbGoC~ir{ewzi¯Gb3	 ZirwZir@sNq[~b x ©D:s²o._Nirwe{$n¨w.b@U«ubTalkNw.o_n@b
 H  <RNJ8 +  NU±sn¨mmryP@ir[irsN 	  	  ©
DÕ¦ + S9KJ<RNJ8 +   @]irouirw+{GqUavNkNo.b x Uyo._Nb ¢RgN£e!¤0w.q¨¦ªo«+n@~b¥is²oz_Nb+¦Eq@mrmrq¶«!isN«+ny E
  DÕ¦vq@irsUo  irw²irs[o.b$~snpm+o.q´nY1*pÂ$12	  
	 Pirw²{Gq[avNkNo.b x «+_Nb$~b 	 irwn
{Gq[b,P{GibGsUoenps x irw+o._NbT~zn x irkNw+qp¦J{Gk~pnpo.k~bq¨¦Jo._Nbw.k~§¦­np{Gb@©
  DÕ¦vq@irsUo irw²irsUo.b$~snpmZo.q´nY%1-Â1 u¢°gN£e+¤ {Gq[avNkNo.bGwPo._NbwCan¨mmrbGw.oPw.ir¯Gb 	 
irs x kN{Gb x Uyo._Nben x 3np{GbGsUoJw.k~³¦:np{GbGw@nps x o._Nb+wzi¯Gb 	 	 3@«+_Nb$~b  1irwo._Nbe~zn x irkNw





  DÕ¦Jv-q@irs[o ;irw+npo¥o._Nb+Â21 GÂ !ÕCÄtqp¦ w.bG]b$~.npmN{Gk~@bGw[ ¢RgN£Z+¤{Gq[avNkNozbGwo._Nb+w3anpm 
mrbGw.o+w.ir¯Gb2	 irs x kN{Gb x [yoz_NbTn x Cn¨{GbGs[o{Gk~@bGw
^_Nb+{GqUb,*{GirbGs[o 	 iw{Gq[acvNkNo.b x irs*wzkN{C_*ní«+n$ylo._nponí@ir@bGs*ozq@mrb$~.npsN{Gb+npsN@mrb ·Õx b3±sNb x
Uy*oz_NbbGs[Uij~q@sabGsUo¶n@~ijnpNmrb 8?U + NJS9<?>ZSJP  ½irwe~bGw.vbG{Go.b x ©
DÕ¦ + S9KJ<RN8 +   NRoz_Nb*{Gq[acvNkNoCnpo.irq@sNwTn@~bw.ijairmjn@~lNkNoTo._Nb²~.n x iriq¨¦¬{Gk~¶npo.k~b*n@~b
sNq@o{GqUavNkNo.b x [y0 ¢RgN£Z+¤=ERo._NbGyn@~b@ir@bGs[yo._NbbG|Uo.b$~snpm°¦EkNsN{Go.irq@sNw0698:=<;I=8: P¦Eq[~
w.k~³¦:np{GbGwTn¨s x 698:=<;I=8: 6¦Eq[~Z{Gk~@bGw©*^_NbvNk~vq@w.biwlo.q²q@vNo.ijair¯GbPo._NbGw.b{GqUavNkNoCnpo.irq@sNw
irs{Gb$~oCnpirs*vn]~o.ir{GkNmjn@~¥{$npw.bGw · wzvN_Nb$~bGwq[~{GyUmris x b$~w+¦Eq[~¥irsNw.oCnpsN{Gb$½¥w.irsN{Gb¡ ¢RgN£Z+¤IkNw.knpmrmry
an DpbGw¡ntaq[~b]bGsNb$~.npm{Gq[avNkNo3npo.irq@sR©²^_Nb x bGw.{$~ivNoziq]sYqp¦+o._NbGwzb*o«qP¦ªkNsN{Goziq]sNwTirwo._Nb
¦Eq@mrmrq¶«!isN$E
  698:=<;I=8:P I SBROP  Q=V
 I  K2P0~bGo.k~sNwo._Nb~.n x irkNwq¨¦e{Gk~¶n¨o.k~b I  K2P0qp¦w.k~§¦­np{Gb
ISBRP*n¨ouoz_Nbvq@irsUo+«+iro._²{GqUq[~ x irsnpo.bGw3Q=VPirso._Nbvn@~zn@abGoC~ir{ x qUanpirsR©
  698:=<;I=8:6 I SBROP J6 
 I  K26~bGo.k~sNw+o._NbT~zn x irkNw+qp¦J{Gk~pnpo.k~b I  K2Pqp¦J{Gk~@b
· ISBR_P[ 6¶½en¨ouoz_Nbvq@irsUo+«+iro._²vn@~.n]abGo.b$~
-©
DEso._Nb{$npw.bqp¦unpsirsU±sNiro.b*~.n x ikNw · vNmÒn¨sNb¡wzk~§¦:n¨{GbTq[~!w.oC~.n¨i]_[o+mrirsNb$½G°o._NbGw.bl¦ªkNsN{Goziq]sNw
alkNw.o+~bGo.k~s®n   NirP¶npmrkNbCU¦Eq[~¥irsNw.oCnpsN{Gb  Q + S( G Iis¤Uq[~oC~znps®]N©
  )(   	  !   
	   	 # #  !& %   '  # % 
^_Nbl±mrb7EG H48IJ:=K9>Yw.b$~@bGwZo.qP{Gq[avNmrb$abGsUoeoz_Nbcn¨qp@b x bGw.{$~irvNo.irq@sNwq¨¦uo._Nb x i Bb$~bGsUovn 
~.n]abGoC~ir{ x q[anpirsNw$Uv~irsN{GirvnpmrmryUy*@irUirsN*o._Nb~b3¦Eb$~bGsN{GbGw+qp¦{Gk~@bGw+nps x v-q@irs[ozw$©DEo!iw!sNq
mrq@sN@b$~!n¤Uq[~oC~znps*v~q@[~.n@aÉNkNoZnw.ijavNmrbTo.bG|Uo¥±mrb · »gNº
D D­½G©
^_Nb*]bGsNb$~.npm1¦Eq[~.a)q¨¦¬oz_Niwl±mrb²irwnsNbGwzo.b x w.oC~kN{Go.k~b*npwlirww._Nqp«+s0irsI±@k~b@@© D:o
{Gq@sUoCnpirsNwnpsµirs[o.bG]b$~Ps[kalb$~ UOP[5¦ªq@mrmrqp«b x Uy UOP6NmqU{GD@w$© np{3_NmqU{GD´{Gq@sUoCnpirsNwPo._Nb
irsUo.bG@b$~w
I_SBRP[KI JSU=8 9K;U  UO6[ ¦ªq@mrmrqp«b x [y UO6NmqU{GD@w$ o._NbGs²o._Nbirs[ozbG@b$~3UJHP¦ªq]mmrqp«b x
Uy7U H®NmrqU{D]w$©
^_Nb x iCB b$~bGs[obGmrb$abGsUo.w{Gq@sUoCnpirsNb x irso._NirwZ±mrbn@~b x bGo3npirmb x bGmrqp«T©gUq[abT{GqUavNmrbGo.b
bG|Nn@avNmrbGwen@~b@ir@bGs²mjnpo.b$~ · {3¦.©[wzbG{Go.irq@s -@½G©
  UOPAE¥s[kal-b$~q¨¦9w.k~³¦:np{GbGw · qU~vnpo.{3_NbGwC½G©
  ISBRP;E+~b3¦ªb$~bGsN{Gbeqp¦o._Nbw.k~³¦:np{Gb@©
  KI JS+U=8 9K;U Eirs[o.bG]b$~1«+_Nq@w.b &%
    
 49@ir@bGwn{Gk~]busUkalb$~'J6Tnps x «+_Nq@w.b
  J x bGo.b$~.airsNbGw1o._Nbq[~irbGsUoCnpo.irq@sqp¦oz_Nbuwzk~§¦:n¨{GbEiã¦o._Nbwzi]s¡irwv-q@w.iro.ir@b@po._Nbw.k~§¦­np{Gb
mribGwZq@s²o._Nbmrb3¦Eoeq¨¦J{Gk~@b*J6 #Ni ¦iro+irwesNbGUnpo.ir@b@Uo._Nbw.k~§¦­np{GbZmribGwq]s²o._NbT~ir@_Uo$©^_Nb















¤°i]k~b*@ E9ZbGsNb$~znpmw.oC~kN{Go.k~beqp¦1o._Nbo.bG|Uo±mrb EG&H48I :=K>©
  UO6AE¥s[kal-b$~q¨¦9{Gk~]bGw$©
    HO6;E²oy[v-b*qp¦+o._NbP{Gk~@bEt   q@kNs x n@~y C   irs[o.b$~snpm C©» {Gk~@bq¨¦eoy[v-bÀPirwn
vn@~olqp¦+o._Nb*-q@kNs x n@~yIqp¦+o._Nb*wzkN x q[anpirsR©t» {Gk~@bPqp¦+oy[v-b®tirwisUo.b$~sn¨mo.qn
w.kN x q[an¨isRÙiª© b@©o._NbPb x @bGwqp¦eo._Nb²oC~iÒn¨sN@mrbGw¡q¨¦eo._NbP±snpm+abGw._6«+irmrm+{Gq@sUoCnpirs6iozw
x irw.{$~bGo.ir¯$npo.irq@sR© |Nn@avNmrbGwqp¦9irsUo.b$~snpm{Gk~]bGw¬n]~be]i]bGs²istw.bG{Go.irq@s -N© N©
  ISBR6;E+~b3¦ªb$~bGsN{Gbeqp¦o._Nb{Gk~]b · ozq¡i x bGsUo.i ¦ªyPi x bGs[ozi{$n¨mR{Gk~@bGw+irs@¼;wzvnp{Gb$½G©
  ISBRH  IS?RH0E~b3¦Eb$~bGsN{GbGwJq¨¦ bG|UoC~b$airo.irbGw++nps x  · q@No3npirsNb x ~bGw.vbG{Go.ir@bGmryl¦Eq[~ )  -
nps x )  /G½G©
  UJH E¥s[kal-b$~q¨¦9irsUo.b$~snpmvq]isUo.w$©
  ISBRH E+~b3¦ªb$~bGsN{Gbeqp¦o._NbirsUo.b$~snpmvq]isUo$©
  Q VE{GqUq[~ x irsnpo.bGwqp¦o._Nbirs[ozb$~snpmvq@irsUo+irs²o._Nbvn@~.n]abGoC~ir{ x q[anpirsR©

Â 6NR
^_Nbsn@acb¡q¨¦uo._Nbl±mrbirw[y x b3¦:n¨kNmo E3G&H48IJ:2K> ¥NkNoiro.wv~b3±|t{$npsb*aq x i ±b x [yto._Nb
bGsU[ij~q]sabGs[opn@~ijnpNmrb H=I_SBR©
DÕ¦+o._Nb*~b3¦Eb$~bGsN{Gbqp¦+o._Nb]b$~y²± ~wzo{Gk~@birwT¯Gb$~q · JP   J6     ISBR6   @½¾o._Nb
 ¢RgN£Z+¤µw.qp¦Eo«¬n]~b5n¨kNo.q[anpozi{$n¨mmryP@ir@bGwT~b3¦Eb$~bGsN{GbGw+Uyw.b$n]~{C_NirsNPvq@irsUo.wZo._npo+_n@blo._Nb
wCn]abmqU{$npo.irq@sq[~Zn@~blsNbGir@_[-q[~irsN · {3¦.©bGsUUiÒ~q@sabGsUoepn@~ijnpNmrb SHOP9< + NQ Sp½G©*^_Nb~bGwzkNmozw
n@~bwCn@b x irsn±mrblsn@ab x EG&H8IJ:=K?>
G&UZS«+_Nir{C_²{$nps²-b¡~bGkNwzb x n¦ªozb$~«+n@~ x w$©
^R«q x iwzo.irsN{Go²w.k~§¦­np{GbGw®alkNw.oP_n@b x iCBb$~bGs[o~b3¦ªb$~bGsN{GbGw · JP   JP   ISBRP  






  @]¦ªq@mrmrqp«b x Uy*oz_Nb x bGw.{$~irvNo.irq@s²qp¦o._Nbvnpo.{3_P{Gq@s[o3npirsNisNiozwe~b3¦Eb$~bGsN{Gb@©
DÕ¦uwzbG@b$~.npmR{Gk~@bGwe_n@blo._NbTw3n@ab¡~b3¦ªb$~bGsN{Gb@-iroirwo._Nb x b3±sNioziq]sÀq¨¦uo._NbM/9p3%JÂ
· irstq[~ x b$~¥qp¦9npvNv-b$n@~.npsN{GbirsP±mrb E3G&H48IJ:2K> ½í«+_Nir{C_²irw+kNwzb x Uyo._NbTabGw._²]bGsNb$~.npo.q[~¾©
¤Uq[~nP@ir@bGs0vnpoz{C_Rnpmrmo._Nb-q@kNs x n@~y~b3¦Eb$~bGsN{GbGwTalkNw.oZb x iCBb$~bGs[o©¤Uq[~ZbG| n]avNmrb@
o.q~bGv~bGw.bGs[onl{Gy[mrirs x b$~Gnpo¥mrb$npw.oo«uqlvnpo.{3_NbGwun@~besNbG{GbGw.w3n@~ybG{$npkNwzbeqp¦1o._Nbev-b$~irq x ir{Giroy
qp¦o._Nirw+w.k~³¦:np{Gb@©
b3¦ªb$~bGsN{GbGw IS?RH*n¨s x ISBR;Hnpo+o._NblbG|[oC~b$airo.irbGw+qp¦q@sNb{Gk~]b ISBR_6  3  Ç-Tb
i x bGsUo.ir{$npmE©u^_Nirw+irwZbG{$npkNwzbo._NbGy x bGozb$~.airsNbo._Nb x iÒ~bG{Go.irq@sqp¦1o._Nb{Gk~@b@©
»+¦Eo.b$~!±mrb E3G&H48IJ:2K?>#irw¡~b$n x °o._Nb ¢RgN£e!¤w.qp¦Eo«¬n]~bT{3_NbG{D]wi ¦+o._Nbv~bG{Gb x irsNv~q%
v-b$~o.irbGwe_Nq]m x ©
      	  !    	 
  $  %'   "!# % #  
^_NbT ¢RgN£Z+¤6w.q¨¦ªo«+n@~birw+@qp@b$~sNb x [y²nlw.bGo+qp¦JbGsUUiÒ~q@sabGsUoupn@~ijnpNmrbGw$©n¨{C_P¶n@~iÒn¨Nmb
_npwnÃv~b x b3±sNb x sn]ab*nps x n x b3¦­npkNmroTpnpmrkNb@©À¤°irmb L NJPQ=IJR3G SUV#anD¨bGwiov-q@w.w.irNmrb²o.q
aq x i ¦ªyPo._NbpnpmrkNbGweqp¦1o._NbGw.b¶n]~ijnpNmrbGw$©ZsN{GbTnp[n¨isR io!iwZnps²»5gNºbD D¥o.bG|Uo¥±mrb@©
^_Nb@bGsNb$~.n¨mw.oC~kN{Go.k~bqp¦+o._Nirwl±mbPirwimrmrkNw.oC~znpo.b x [y±]k~b$N©tgUbG@b$~.npmw.kN{G{GbGwzw.ir@b
np{Goziq]sNw¡n@~bisU@qAD¨b x Uy0o._Nb DpbGy[«q[~ x 6982N N[©0^_Nb* ¢RgN£Z+¤w.q¨¦ªo«+n@~blbG|[bG{GkNo.bGwn²mrqUq@v
«+_Nb$~b+iroirsNiro.ijnpmri¯GbGwZo._Nb+bGsUUiÒ~q@sabGsUo¶n@~ijnpNmrbGw¥[yo._NbGij~ x b3¦­npkNmropnpmrkNbGw$N~b$n x wo._NbGij~ÙsNbG«
pnpmrkNbGwkNsUo.irmNo._Nb DpbGy[«q[~ x 6982NJNirwu~b$n¨{C_Nb x p~kNsNwo._Nb{Gq[~.~bGw.vq@s x irsNnp{Go.irq@sR@~b­irsNiro.ijnpmrir¯GbGw
o._NblbGs[Uij~q@sabGsUo¶n@~iÒn¨NmbGw ~b³~b$n x w+o._NbsNbG«É¶npmrkNbGw$nps x w.q¦Eq[~o._PkNs[ozim 6982NJN SBE tirw





 Í­Í ZÍGÏ¥Ó !" #$%Í,
R
)
)  &zÑ'" )(
 Í­Í ZÍGÏ¥Ó !" #$%Í,
R
)
)  &zÑ'" +*




   6Â ZÄZ)Â  PÂ *³$  U$ 1Â
  S 6J:J8_6JSBU 	J: + S2P irsUo.bG@b$~ 
  S 6 2NJK2P2S
	=: + SJP irsUo.bG@b$~ 
  S 6OS2NJNOS9R BUOS: irsUo.bG@b$~ 
JK2S?RSJ6 =8;U + N S ~b$n¨m N© @
 & ~b$n¨m N© 
8?U + NJS9<?>ZSJP  ~b$n¨m N©
8?U + NJS9<2P?>4K ~b$n¨m @©
  6982N N {3_n@~.np{Gozb$~w S?E 
SJNJS+>OSU {3_n@~.np{Gozb$~w  H 
SHOP<269K2N2N98;HOP=S ~b$n¨m N©
SHOP<2SU=: P ~b$n¨m   -]@@SHOP< + NQZS ~b$n¨m   -]@@RN98 + irsUo.bG@b$~ 
R=KI;>48  {3_n@~.np{Gozb$~w  > SJP  
  RJI=K9U=82N irsUo.bG@b$~ 
  + SKJ<RNJ8 + irsUo.bG@b$~ 
+ SK?>48E ~b$n¨m   -]+ SK?>U ~b$n¨m   -]@@ U SBIHOK2NJ<RON8 + irsUo.bG@b$~ 
 >OS8?U4<R N98 + irsUo.bG@b$~ 
   H  <RNJ8 + irsUo.bG@b$~ 
 H  :SBR ~b$n¨m   -]@ H  >48E ~b$n¨m   -] H  >U ~b$n¨m   -]@@K?H 9K?U {3_n@~.np{Gozb$~w 
H=IS?R {3_n@~.np{Gozb$~w E
ISBR_P irsUo.bG@b$~ 








irs x ir{$npo.b x irs*o._Nb¥±@k~b+[yn x ijn@aq]s x ­w._npvb x w.ir@s ·   ½G©1»ew¥v~bGUiq]kNw.mry@   -¡~bGv~bGw.bGsUo.wo._NblmrbGsN@o._q¨¦o._Nb x ijnp@q]snpmRqp¦o._NbT-qp|²«+_Nir{C_tq@kNs x wo._Nbwzk~§¦:n¨{GbTo.q*acbGw._R© b x bGo3npirm
o._NbGwzbepn@~ijnpNmrbGwbGmrqp«TU@ir[irsNl¦ªqU~b$np{3_*iro.wsn@acb@@iro.w x b3¦:n¨kNmopnpmrkNbe-bGo³«bGbGsP~.np{GDpbGo.w  
nps x iro.w x bGw.{$~irvNo.irq@sR©
    SJ6 J:28262SU 	=: + SJP ã    S 6 2NJK2P2S
	=: + SJP ã  nps x   SJ6OS2NJNOSR BU S9: ã ³©
^_NbÀ ¢RgN£Z+¤w.qp¦Eo«+n@~bP{$npmrmw   o.ijabGwPo._NbwzkN~q@kNo.irsNb  SJ6  2N9K_PJS 	J: + S=P[  >o.ijabGw  SJ6J:J8_6JSU 	2: + S PÃn¨s x   o.ijabGw  SJ6OS N=NZSBRUZSB: ©Z^_NbvNk~v-q@w.bTq¨¦o._NbGw.blw.kN~q@kNo.irsNbGw+irwo.qiÒacv~qp@bo._Nb¡acbGw._qp¦ x qUanpirsNw+_n[irsNPsn@~.~qp«vn@~ozw ã  E
npo+b$np{3_²iro.b$~.npoziq]sR   SJ6 4N9KP S 	J: + S2P x bG{$~b$npw.bGwo._Nbw.ir¯GbGwZqp¦o._Nbb x @bGw+«+_NbGsto«uq
q@kNs x n]~ye{Gk~@bGwJn@~bsNbGir@_UqU~irsN · wzbGb1±@k~b+Gd[½¾   SJ6 J:J86 SBU 	J: + S2P5n¨mÒn¨sN{GbGw
o._NbPw.ir¯GbGwqp¦en x 3np{GbGs[olb x @bGw$nps x   SJ6 OS2NJN
 S9R ?UOS:´{C_NbG{GD]w¡i ¦o._Nbvn@~zn@abGoC~ir{
x q[anpirsirw1«ubGmrm x b3±sNb x ©^_Nboz_~bGbbGs[Uij~q@sabGsUoRpn@~ijnpNmrbGwJ_nUirsN+o._NbwCn@acbsn@abGw
npw+o._NbGwzbew.kN~q@kNo.irsNbGwe~bGv~bGwzbGs[oo._NbT~bGwzvbG{Go.ir@bZs[kal-b$~w+qp¦Jiro.b$~znpo.irq@sNw     > nps x
  · [y x b3¦:npkNmro$-l¦ªqU~b$n¨{C_½G©
  JK2SBR SJ68?U + N=S
ãN© @ ³©Z^_Nirw¶n@~ijnpNmrb x b3±sNbGwlo._Nb~bGmjnpo.ir@blo._Nir{D]sNbGw.wqp¦o._Nb~bG{
oCnpsN@mrbGwkNw.b x [ywzkN~q@kNo.irsNb   S 6 2NJK2P2S
	=: + SJP · wzbGb5np-qp@b$½G©
   & ãN©  ³©¢RgNgtirw¡nps0npN~bGUijnpo.irq@st¦Eq[~   mrbGsN@oz_Àq¨¦uw.kN­w.bGUabGs[o C©T¤N~q[a¿o._Nbw.v-b
{Gi ±{$npo.irq@sNwZqp¦o._NbTwzi¯GbGw nPirb$anpsNsNijnps0abGoC~i{ irw x b3±sNb x irsw.kN{3_Àn«+nyPo._npo
o._Nbb x @bGwZqp¦o._Nb x bGw.ij~b x abGw._n@~bTq¨¦mbGsN]o._´iso._NirwTabGo3~ir{@©5^°qP{Gq[avNkNo.blo._Nb
mrbGsN@o._ qp¦ npsb x @b@po._Nb+npvNv~qp|Uijanpo.bpnpmrkNb+qp¦ npsirs[ozbG[~.npm@irw¥kNw.b x © Dª¦ o._Nb¶n¨mkNb
q@NoCnpirsNb x irwmrbGw.woz_nps  & [oz_Nbe~bGw.kNmroirw¥{Gq@sNw.i x b$~b x o.qbZ{Gq[~.~bG{Go©Zo._Nb$~«+irw.b@]o._Nb


















wCanpmrmrb$~  &liw@o._Nbeacq[~b+np{G{Gk~.npozbuoz_Nbu{GqUavNkNoCnpo.irq@sNwn]~b@pNkNoo._Nbeº+}¥£´o.ijabZnps x
o._NbsNbG{GbGw.wCn]~y*ab$aqU~yirsN{$~b$npw.b@©
  8?U + N S9<?>OS2P  ãN© ³©J^_Nirw¶n]~ijnpNmrb x b3±sNbGwnps®n¨sN@mrb  · irs x bG[~bGbGwC½Ù«+_Nir{C_P~bGv~bGw.bGsUo.w
o._NbZo.q@mrb$~.npsN{GbZqp¦Jnl@bGq[abGoC~i{ZabGw._RUq@oz_¦Eq[~wzk~§¦:n¨{GbGwunps x {Gk~@bGw$© D:s²o._Nbe{$n¨w.beq¨¦
nPw.k~§¦­np{Gb¡acbGw._R Pirwo._Nbmijairo.irsN0npsN@mrbbGo«bGbGso._NbvNmjnpsNbqp¦¬nPoC~iÒn¨sN@mrb¡q¨¦o._Nb
abGw._nps x b$np{C_lqp¦o._NboCnpsN]bGs[oRvNmjnpsNbGwn¨oJo._Nb¥o._~bGb¥@b$~o.ir{GbGw$©(DEso._Nb{$npw.b¥qp¦ n+{Gk~@b
x irw.{$~bGo.ir¯$npo.irq@sR irwo._Nb+mrijairo.irsN*npsN@mrb+-bGo«ubGbGsPnpsb x @b+q¨¦ oz_Nb x irw.{$~bGo.ir¯$npo.irq@sPnps x
o._NbZoCnpsN@bGsUoo.qlo._Nb{Gk~@b@©1ºmrb$n@~mry@No._NbZwCan¨mmrb$~¥o._NbnpsN@mrbZiwNo._NbZ{Gmq]w.b$~¥o._Nb5acbGw._
irw+o.qo._NbbG|Nnp{Gow.k~§¦­np{Gb@©
  8?U + N S9<2P>OK j@© ³©¥^_Nirwepn@~ijnpNmrb x b3±sNbGwnpsnpsN@mrb  · irs x bG[~bGbGwC½¥«+_Nir{C_~bGv~bGw.bGsUo.w




npsN@mrbZbGo«bGbGs®npsPb x @bZqp¦Jo._NbZvq]myU@q@sn¨mw.bG[acbGs[onps x oz_NboCnpsN@bGsUoo.qo._NbZ{Gk~@b@©
^RqIbGsNw.k~b²o._Nb²irsNbGUknpmrioy 8?U + NJS9<2P+>_K  8?U + NJS9<?>ZSJP   u¢°gN£e+¤ {$nps6¦Eq[~{GbPo._Nb
¶npmrkNblqp¦ 8?U + NJS9<2P?>4K-©
  6982NJN  ;SBE  !n¨{Go.ir¶npo.bGwTnv~b x b3±sNb x n¨{Go.irq@sqp¦+ ¢RgN£e!¤1nps x ~bGw.bGo.wZo._NbbGs[Ui 
~q@sabGsUoTpn@~ijnpNmrbGwo.qoz_NbGiÒ~ x b3¦­npkNmro¶npmrkNbGw$©6^_Nb®n¨{Go.irq@sNwTo._n¨o¡n@~bPn x airo.o.b x npo
v~bGw.bGsUoun@~bE  U>OS P    {$~b$npo.benabGw._ · «+_Nir{3_*irw+oz_NbeirsNiro.ijnpmJabGwz_irs²o._Nbe{$n¨w.b
qp¦9nps²n x npvNozi]bev~qU{GbGw.wC½¾SBE;H4KI&  bG|[v-q[~on¡acbGw._*irsUo.qní±mb@-nps x ;SBE  
bG|[iro¦­~q[ao._Nbv~q@[~.n@aÃ©
  SJNJS> SU   H ³©^_NirwJpn@~ijnpNmrbalkNw.oRsNq@o-buaq x i ±b x irsT@b$~w.irq@sTqp¦No._Nb ¢RgN£Z+¤
w.qp¦Eo«¬n]~b@©DEo x bGozb$~.airsNbGw+o._NbZoy[v-bqp¦9oz_NbebGmrb$abGsUo.w+qp¦o._NbTabGwz_*o.qb{$~b$npozb x ©
  SHOP9<469K2NJNJ8?HZPJS  N© ³© Dª¦ SH P9<269K2N2N98;HOP2S & NZ u¢°gN£e+¤ ~b$aqp@bGw{Gk~]bGw²«+_Nq@w.b
mrbGsN@o._Nwn@~bmrbGw.wo._nps S+HOP9<269K4N=N989H PJSN©0e+b$~b@ o.qq@NoCn¨isnpsÀn¨vNv~qp|[ijanpozbepnpmrkNb¡q¨¦
o._NbmrbGsN@o._²qp¦n{Gk~@b@Uo._Nbmjnpo.ozb$~irwn@~NiroC~.n]~irmyw.vNmrioZirs[ozqc]Tb x ]bGw$©
  SHOP9<4SU=:P    -/0@@@ ³©¸^¬_NiwP¶n]~ijnpNmrbÀirw²kNw.b x o.q x bGo.bG{Go*{Gk~@bGw*«!_Nq@w.bmrbGsN@oz_Nwn@~b@b$~y²wCanpmrmE«!_Ni{3_wzq[abGo.ijabGw+{Gq]sNw.o.iro.kNo.bGwen¨sb$~.~qU~G©»7acbGw.wCnp@birwv~irsUo.b x i ¦
  >     S+HOP9<2SU2:OP[°«+_Nb$~b en¨s x  > n@~bo._NbebG|UoC~b$aciozibGw!qp¦9n{Gk~]b@©
  SHOP9< + NQOS    -/0@@] © ZvNo.irq@snpmrmry@¥o._Nb* ¢RgN£Z+¤;wzqp¦ªo«+n@~bnpkNo.q[anpo.ir{$npmrmryÀ]i]bGw~b3¦Eb$~bGsN{GbGw[yZw.b$n@~{3_NirsN¦Eq[~-vq@irsUo.wRo._npo_n@b1o._NbwCn@acbJmrqU{$npo.irq@sq[~Rn]~bJsNbGir@_UqU~irsN





  RN98 + ã ©J^_Nirw+pn@~ijnpNmrbeirw+kNwzb x o.q¡aq x i ¦ªyo._Nbe{Gq]s[o.bGsUo.w¥qp¦9npsPbG|[v-q[~o.b x abGw._±mb
· {3¦.©[wzbG{Go.irq@s²d[½G©1»+ov~bGw.bGsUo$Uo._Nbv-q@w.w.irNmrbTpnpmrkNbGwen@~bTlq[~]©
  R=KI>8    > SJP  ©^_Nirwepn@~ijnpNmrb*alkNw.o+sNq@oZbPaq x i ±b x irs@b$~w.irq@s0qp¦o._Nb ¢ 
gN£e!¤6w.qp¦Eo³«+n@~b@©DEo x bGo.b$~zairsNbGwuoz_NbZ¦ªq[~zanpoq¨¦9o._Nb!±mrbTo.qbG|[v-q[~o · {3¦.©[wzbG{Go.irq@s²d[½G©
  RJI=K?U =82N j© DÕ¦(RJI=K?U282N   ]@o._NbeacbGw._*]bGsNb$~.npo.q[~°irsNw.b$~o.wv-q@irs[o.w¥«+iro._²nps*n x pnps
{GirsNP¦:~q]s[o+abGo._Nq x ©
DÕ¦RJI=K?U =82N   NNiroeirsNw.b$~o.weoz_Nb$a «+iro._npsÀn¨m]bG~.npir{¡abGoz_Nq x
· q@s´irsUo.b$~snpm+b x ]bGwC½G©#^_NirwPmjnpo.o.b$~acbGo._Nq x irw¦:n¨w.o.b$~lNkNo*]bGsNb$~.npo.bGwmrbGw.w²~bG@kNmjn@~
abGw._NbGw$©
  + S9K <RN98 + ã ©ZvNo.irq@sl¦ªq[~°{Gq[avNkNozisNZo._Nb¥@bGq[abGoC~i{¥w.ir¯Gb · {3¦©w.bG{Go.irq@sN©j@© @½G©^_Nb
vq@wzw.irNmbl¶npmrkNbGwn@~bNq[~N©
  + S9K9>48E
   -@ :©5tnp|UiÒalka ]bGq[abGoC~ir{Zw.ir¯Gb · {3¦.©[wzbG{Go.irq@sN©j@© @½G©
  + S9K9>U    -@]@ ³© 5ÃirsNiÒalka @bGq[abGo3~ir{ew.ir¯Gb · {3¦©Uw.bG{Goziq]sN©j@©ã]½G©
   U_SBIH4K_N9< RN;8 + ã  x bGozb$~.airsNbGw*oz_Nb{Gq[avNkNo3npo.irq@s6qp¦¡nps#irsUo.b$~v-q@mjnpo.b x ¶n¨mkNb 3
bGo«bGbGs0o«q*v-q@irs[o.w   nps x  > q@s6nP{Gk~@b@©²¢bGo2	  bPo._NbpnpmrkNb®n¨ovq@irsUo   	 > bo._Nb¶npmrkNb*npoZvq]isUo > Jnps x )+-b*nPvn@~.n@acbGo.b$~¶n]~y[irsNP¦­~q[a¿Po.q«+_NbGsaqp[irsNt¦­~q[a   ozq  > © DÕ¦  U_SBIH4K_N9< RN;8 +    o._Nb²irs[ozb$~vq@mjnpoziq]s´iwmirsNb$n@~ E
35 	  ( )7 	 > '	  : ©DÕ¦  U SBIH4K_N9< RNJ8 +   @Uiroeirw+]bGq[abGoC~ir{E 35 	   	 >	  ©
DÕ¦  U_SBIH4K_N9< RN;8 +   NUiro+irwewzisUkNw.q@i x npm8E 3  	  (*	 '' ( 	   	 '' 
	  7 % ) : ©gUbGbnpmrw.qw.bG{Goziq]sN©j@©ã · n@½1nps x ±@k~bT@ ©
   >OS989U4<RNJ8 + ã  x bGo.b$~zairsNbGweo._Nbl{Gq[avNkNoCn¨o.irq@s²qp¦o._Nbab$nps qp¦  ¶npmrkNbGw3	© DÕ¦
 >OS989U4<RNJ8 +   C]o._NbairsNiÒalka  4 "$# 	 iw{GqUavNkNo.b x © Dª¦  >OS8?U4<RNJ8 +  
²q[~ Ro._Nb*n]~iro._abGo.ir{ab$nps	  7
  	  : ,  irwT{Gq[avNkNozb x © Dª¦  >OS98?U<RNJ8 +  
@-o._NbT@bGqUabGoC~ir{Tab$nps  7  	 :    irw{Gq[avNkNo.b x ©+gUbGbnpmrw.qPw.bG{Go.irq@sÀ ©j@©ã · n@½
nps x ±@k~b@N©
   H  <RN98 + j ³©ZvNo.irq@sP¦ªqU~{GqUavNkNo.irsNo._NbvN_[yUw.ir{$npmw.ir¯Gb · {3¦©Uw.bG{Go.irq@s ©j@©ã@½¾©R^_Nb
vq@wzw.irNmbl¶npmrkNbGwn@~bNq[~N©
   H  :SBR    -]@ ³©P}~b x b3±sNb x vN_[yUw.ir{$npm¥w.ir¯Gb@©À!q@o.boz_npoTo._Nirww.ir¯GbPiwoC~ijaab xirs[o.qo._Nbirs[o.b$~¶npm   H  >U  H  >8E ©
   H  >48E




   H  >U    -@]@ ³© 5ÃirsNiÒalka vN_[yUw.ir{$npmRwzi¯Gb · {3¦©Uw.bG{Go.irq@s ©j@©ã@½¾©
  K?H K?U  ³© ZvNo.irq@skNwzb x «+_NbGstbG|[v-q[~o.irsN±mbGw · {3¦.©Nw.bG{Go.irq@std[½G©+}1q@wzw.irNmbl¶npmrkNbGw
n@~b  @ B82N NJPQ=I2R  :@ B82N NJPQ=I2R :[ BK?U SJPQ=I2R  :[ ?K?UOSJPQ2IJR;: nps x P>K :@©
  H=ISBR  E³©¥}~b3±|Pqp¦Jo._NbZ±mrbGwZ@bGsNb$~.npozb x Uy* ¢RgN£Z+¤©
  ISBRP Û³©J~b3¦ªb$~bGsN{Gbq¨¦Ùnlw.k~§¦­np{Gb@UkNw.b x «+_NbGs²bG|UvqU~o.irsN±mrbGw · {3¦.©Uw.bG{Go.irq@s²d[½G©
  VSBIL j$  x b3±sNbGwlo._Nbv-b$~{GbGs[o3np@bTq¨¦   @b$~-q@w.iroy Tq¨¦uo._Nbv~q@[~.n@aÃ©T^_Nirw¶npmrkNbPirw
nps6isUo.bG@b$~nps x alkNw.oT-b²bGo«bGbGs& · sNqv~irs[ozisN-npoTmrb$npwzo¡irs´o._NbGqU~y ½lnps x $@
· anp|Uijalkav~irsUo.irsN[½G©
 Ä  G1µÇ*T LON PQ=IJRGTSUV/ $ÕÂ 
¡^RqPw.v-bG{Giã¦Ey²~irb #yoz_NbTw.yUs[o3np|*q¨¦ÙnpstbGs[Uij~q@sabGsUo
±mrb@Uiroirwuan x bukNvqp¦ nZw.bGUkNbGsN{Gb+qp¦R{Gq@kNvNmrbGw¥qp¦ «q[~ x w$«+_Nb$~bub$n¨{C_{Gq]kNvNmbZ~bGv~bGw.bGsUo.w1o._Nb
 YÂn¨s x o._Nb [$&JÂtqp¦unpn@~ijnpNmrb@© DEoZiwv-q@w.w.irNmrbo.qPisN{Gmrk x b{GqUaabGsUo.w$U«+_Nir{C_0npw!is
¤Uq[~oC~.nps*]w.oCn]~o«+iro._²npsbG|U{GmÒn]anpo.irq@s*an@~D · ½lnps x ±sNirw._²npo¥o._NbebGs x qp¦Ro._NbZmrisNb@©¥^_Nb
«q[~ x w{$n¨s0bPw.bGvn@~.n¨o.b x [yq@sNbPq[~Zw.bG@b$~znpm   NmjnpsD P{C_n@~znp{Go.b$~w$©»   NmjnpsD *{3_n@~.np{Go.b$~
{$nps²-bTnlw.vnp{Gb@NnloCnpNkNmjnpo.irq@sPq[~npsPbG[knpmw.ir@s ·   ½G©|Nn@avNmrbGw+n@~b+v~qpUi x b x is²wzbG{Go.irq@s
-N©
  4l(¡4l c<3pT(*!  ')-¡
	
»Zweirs x ir{$npo.b x irsw.bG{Go.irq@sN©ãNNoz_NbTmrirsNb 6982NJN SBEH4KI À{$n¨kNw.bGweoz_NbTbG|Uvq[~o3npo.irq@s²qp¦n*acbGw._
irsUo.qTn±mrb@©ZbGsNb$~znpmrmy@]iroiwoz_Nb¬acbGw._Tqp¦o._Nb{GqUavNmrbGo.bw.k~§¦­np{Gb@$irs*nZ~.npoz_Nb$~w.ijavNmrb¦Eq[~.anpo
· mrirw.o¥qp¦ v-q@irs[o.wn¨s x o3~ijnpsN@mrbGwC½G© Àb!@ir@b_Nb$~bw.q[ab x bGoCnpirmrwun¨q@kNo1o._NirwuabGwz_¡bG|UvqU~oCnpo.irq@sR©
#_NbGs 6982NJN S?EH4KI&²irwnp{Go.ir¶npozb x @o._Nb+wzqp¦ªo«+n@~b{Gq]sNw.i x b$~wo._Nb!bGs[Uij~q@sabGsUo¶n@~iÒn¨Nmb
K?H  9K?U ©
DÕ¦K?H 9K9U  Tq[~ B84NJNJPQ=I R : @°io!bG|[v-q[~o.wo._NbT@¼ÉabGw._²q¨¦Jo._Nb«+_Nq@mrbw.k~³¦:np{Gb@©
DÕ¦ K?H 9K?U B82NJN PQ=IJR: @TiroPbG|[v-q[~o.wisUo.q´n0kNsNirUkNbt±mb0npmrmZo._NbÀacbGw._NbGw*q¨¦To._Nb
vn@~zn@abGoC~ir{ x qUanpirsNw · ]¼½G©@^_Nirw{$nps*q]sNmybirs[ozb$~bGw.o.irsNT«!_NbGs*o._NbGy x q@s  oqp@b$~mjnpv · w.bGb
npmrw.q BK?UOSJP+Q=IJR: ½G©
DÕ¦ K9H 9K?U BK?UOS PQ=I2R J:[liro²bG|[v-q[~o.wPo._Nb0@¼ acbGw._qp¦Tq@sNmry#q@sNbvnpoz{C_R!«+_Nq@w.b
~b3¦Eb$~bGsN{Gbirw@ir@bGs0Uyo._NbbGsU[ij~q]sabGs[opn@~ijnpNmrb ISBRP[©^°q²q@NoCnpirs0w.bG]b$~.npmabGw._¹±mbGw
zkNw.o+irsU@qADpbF6982NJN SBEHKI& wzbG@b$~.npm-o.ijabGw$©










^_NbbGsU[ij~q]sabGs[oP¶n]~ijnpNmrbR_N98 + irw²kNw.b x o.q´aq x i ¦Ey´o._Nb{Gq@sUo.bGs[ozwqp¦To._Nbtq@kNo.vNkNo
±mrb@© Dª¦RN98 +   N q@sNbTq@No3npirsNwen{Gmjnpw.w.ir{$npm1w.k~§¦­np{GbTabGwz_an x bTq¨¦Ùnmrirw.oqp¦@b$~ozi{GbGwZnps x
oC~iÒn¨sN@mrbGw$© DÕ¦RN98 +   @q@sNb¡n¨mwzq²q@NoCnpirsNwZo._NbTmrirw.oTq¨¦o._NbTb x @bGwirsU@q@mr@b x irso._Nb{Gk~@bGw
x irw.{$~bGozi¯$n¨o.irq@s · w.bGbZ±@k~bBC@½G©
^_Nbsn@abqp¦Ro._NbbG|[v-q[~o.b x ±mrb+irwUy x b3¦:n¨kNmo E3G&>OSJP  NkNoiro.w¥v~b3±|T{$nps-beaq x iã±b x
Uy*oz_NbbGs[Uij~q@sabGsUo¶n@~ijnpNmrbH=I_SBR©
+qp«TZnpmrmo._Nbq@kNo.vNkNoP±mrbGwÀn@~bÀirs;oz_Nb > SJP  ¦Eq[~.an¨o$«+_Nir{C_ iwt@b$~y´@bGsNb$~znpm · w.bGb
~b3¦Eb$~bGsN{Gb C ³Nw.bG{Go.irq@s0N©ãN =O+  J      0  2 .½G©gUkN{C_nl±mrbTirwan x bkNvq¨¦Ùnmrirw.o
qp¦1±bGm x w$nps x «bw.v-bG{Gi ¦ªyPbGmrqp«;o._Nq@wzbkNw.b x [yPo._Nb ¢RgN£e!¤´w.qp¦Eo«+n@~bE
  SJP  SBIP 9KU4KI >48 & SB: irs x ir{$npo.bGwZo._Nb5~bGmb$n¨w.bi x bGs[o.i ±{$npozq[~nps x o._NbZo³yUvbZqp¦1±mrb@©
>OSU P&9K;UÀirw+¦Eq@mrmrqp«ub x Uy®qU~u · @¼ q[~@¼½G©
 SBI&  6JSJPiwÙ¦ªq]mmrqp«b x [ylo._Nb+sUkaT-b$~1qp¦ ]b$~o.ir{GbGw$po._NbGsb$np{3_@b$~o.bG|irwq¨¦ o._Nb¥¦Eq[~.a6E Q
V ISBR;H®irs@¼qU~ E  I_SBRH²is²@¼©U^_Nb5~b3¦ªb$~bGsN{Gb ISBRH²qp¦Jo._Nb!vq@irsUouirw+oz_Nb+q@sNbZ@ir@bGs
irs²o._NbZirsNvNkNo±mrb EG H48IJ:=K;> q[~¥liã¦1o._Nbev-q@irs[o_npw¥bGbGs²{$~b$n¨o.b x Uyo._NbabGw._P@bGsNb$~.npo.qU~G©
 I 98?U + NJS2P®irwZ¦Eq@mrmrq¶«b x Uy²o._NbTsUkalb$~q¨¦9oC~iÒn¨sN@mrbGw$oz_NbGsb$np{3_²oC~ijnpsN@mrbliwZ@ir@bGstis
o._Nb¦Eq[~.a H  H H   ISBRP · irs x ir{GbGwqp¦eo._Nbv~bG[irq@kNw.mry0]i]bGsY@b$~o.ir{GbGw¡nps x ~b3¦Eb$~bGsN{Gb*q¨¦
o._Nbwzk~§¦:n¨{Gb$½G©
	J: + SJPirw¦Eq@mrmrq¶«b x Uyoz_Nbs[kal-b$~b x @bGwlqp¦ x irw.{$~bGozi¯Gb x {Gk~@bGwRo._NbGs0b$n¨{C_0b x ]birw
@ir@bGs²irs²o._Nb!¦Eq[~.a H H ISBR6 · is x ir{GbGw+q¨¦Jo._NbZv~bG[irq@kNwzmyP@ir@bGsP@b$~o.ir{GbGw+nps x ~b3¦Eb$~bGsN{Gb
qp¦o._Nb{Gk~]b$½G©
	U=:Pis x ir{$npozbGweo._NbbGs x q¨¦9o._NbZ±mrb@©
^RqirmrmkNwzoC~.npo.b²oz_NbGw.b*wzvbG{Gi ±{$npo.irq@sNw$¥«b²@ir@bPbGmrqp« nÃ¦ªbG« bG|Nn@avNmrbGwqp¦+±mrbGwPirs´o._Nb



























































































































 D@;M  @;
 	@;;
 @;












































































































































 D F;M  F;
 F;;
 F;







































     +<3<C,3¡"G#+
^_NbT ¢RgN£Z+¤6w.q¨¦ªo«+n@~b+_n¨wuwzbG@b$~.npmw.q@k~{Gb+±mrbGwFE


















  ¤Uq[~oC~znpsÀaq x kNmrbGwFEL NJPQ=IJR2<?> G R-(LON+>O69<?>AG R P  8I_S9<?>
G R 0nps x P  8I_SBR=<?>
G R
· o._NbZmjnpw.o+q@sNb-bGirsN*irs²o._Nbq@m x ±|[b x ¦Eq[~.an¨o$p_NbGsN{Gb¡n x iCBb$~bGs[o!w.k*| G RU½G©
  nºµv~q@[~zn@a6EZL N>OP9<9>AG 6 · Ni x ijabGsNw.irq@snpmJacbGw._²@bGsNb$~.npozq[~.½G©
  nwCn@acvNmbTacq x kNmrb0698:2<?>AG R N©
ZbGsNb$~.npmrmry@+iro*irw²sNbG{GbGw.w3n@~y6o.qY~bG«e~iozb²o._NbÀaq x kNmrb698:=<?>G R N«+_Nir{3_¸bGwzw.bGs[oziÒn¨mmry
{Gq@sUoCnpirsNwlo._Nb*ijavNmrb$abGsUoCnpoziq]s0qp¦+o._NbPvn@~.n@abGozb$~ir¯$npo.irq@sqp¦+w.k~§¦­np{GbGwTnps x {Gk~@bGw$©t^_Nirw
vn@~o{$nps´bÃ¦ªkNmrmry´v~q@U~.n@aab x [y6o._Nb²kNw.b$~G¥q[~~b x kN{Gb²o.qYnw.ijavNmrbt{$npmrm+o.qYn0º¬»5¼
w.yUw.o.b$aÃ©
^_NbTv~bG{Gb x irsN²w.q]k~{Gb±mrbGwTalkNw.o+-b¡{GqUavNirmb x o.qP{$~b$npozbo._NbT{Gq[~z~bGw.vq]s x isNPq@[zbG{Go
±mrbGwFE LON PQ=IJRG KbLONJP+Q=IJR=<?>
G K-bLON>O69<9>AG K 0P  8I_S9<?>AG KN0P  8ISBR=<9> G K-bLON> P9<?>
G Knps x
698;:=<?>AG K-©
DÕ¦Ro._NbZw.qp¦Eo³«+n@~biw+npkNozq@sNq[aq@kNw¶npmrm-o._NbGw.b+q@U.bG{Go1±mrbGw+alkNw.o-bemrirsDpb x o.q@@bGo._Nb$~ · [yn
mrirsD²b x iro.q[~z½ozqcanDpbZo._NbbG|[bG{GkNo3npNmrbZ±mbMLONJPQ2IJR©e^¬_NbkNw.b$~«+irmrmR{$~b$npozbeo._Nbo«qT»gNº
D D
irsNvNkNol±mrbGw$(EG&H48I :=K>#nps x L NJPQ=IJR3G SUV · {3¦©°w.bG{Go.irq@sNwTN© ²nps x N©ã]½G© e!b pw._Nb«!imrm¥o._NbGs
bG|UvNmrq@iroo._Nbq@kNo.vNkNo°±mbGw · {3¦©w.bG{Go.irq@sld[½GkNw.irsNZ¦ªq[~°irsNw.oCnpsN{Gb+n!vb$~wzq@snpm@Uir¯Gknpmriw3npo.irq@so.qUq@mE©
e+qp«bG@b$~G-o._Nbw.qp¦Eo«¬n]~b{$npsYnpmrw.q²-birs[ozbG[~.npo.b x irs[o.qn¨s0bG|[irw.ozisNº»¼w.yUw.o.b$a²©7D:s
o._Nirw{$npw.b@Unpmrmo._Nbev~bG[irq@kNw¥q@[zbG{Go±mrbGw$UbG|[{GbGvNo LONJPQ2IJRG KP«+_Nir{C_P{Gq[~.~bGwzvq@s x w¥o.q¡nlanpirs
v~q][~.n@a²pwz_Nq@kNm x -bemrirsDpb x o.qlo._Nq@w.b+«!_Ni{3_²anDpbkNvPo._Nirwuwzy[w.ozb$a²©J^_Nirwo.ijab@]o._Nb5º¬»5¼
w.yUw.o.b$a iro.w.bGm ¦T{Gq@kNm x npmrw.qI@bGsNb$~.npo.bPo._NbP±mrbGw EG&H48I :=K?>
nps x LONJP+Q=IJRG S+U4VZq[~~b$n x o._Nb
q@kNozvNkNo±mrbGwqp¦T u¢°gN£e+¤¥¥is#n¹oC~.npsNw.vn]~bGs[ol«+n$yt¦Eq[~o._NbPkNw.b$~w©#¤Rirsnpmrmry@+irsNvNkNo.wPnps x






D:s´o._Nirww.bG{Go.irq@sR«bv~bGw.bGs[oirs#n x bGoCnpirmrb x «+n$yo._NbPw.ijavNmrbbG|Nn@avNmrbPqp¦5ntvn@~.n¨q@mrq@i x ©
^_NbGsRU«bZ«+irmmoCn¨{D]mrb+o._NbZ«ubGmrmD]sNq¶«!sbG| n]avNmrbeqp¦Ro._Nb£!oCnp_o.b$n¨vq@o · @T   ¯Girb$~¥vnpo.{3_NbGwC½
nps x oz_NbNkNw.o+qp¦ dZir{Go.q[~
e!kN@q ·Õx irw.{$~bGozbe{GyUmris x ~i{$n¨mJw.k~³¦:np{Gb$½¾©
   # # '  '"% 
¢bGo!kNw+{Gq@sNw.i x b$~o._Nbvn]~oqp¦Ùnlvn@~znpq@mrq@i x²x b3±sNb x [y E 2
3   +  ' & -09 ( ' & - 1 >  3 5@7829 3A:    7)29 3;: 2! 7829 3A: 3" 782"9 3;:  2 > ( 3 >' #% &
np{3_b x @bqp¦+o._Nbw.Ukn@~b+  ' & -09( ' & - 1 >l_npwnpsbG[kn¨o.irq@s0mri Dpb <67*) :C  ( )  9P)  +  9 :1p«+_Nb$~bnps x  n@~bo._NbbG|UoC~b$airo.irbGwqp¦o._Nbb x @b@©^¬_Nb{Gq[~.~bGw.v-q@s x irsNiÒacvNmbabGsUoCnpoziq]s*qp¦w.k~§¦­np{GbGw+nps x {Gk~@bGw+irw+bGsUo.ij~bGmry²@ir@bGs²-bGmqp«	E
	 ( )
 ,














%."'8I SEO1 !EO1 0N1 !EO1  #"
$ 	21B
%."'8I XN1 !EO1 0N1 7N1  #"
$ 	23B
%."'8I XN1 7N1 'EO1 7N1  #"
$ 	D 
































%021#"' 523#"  23#" 5'98:.;
"=<!:8>21#" 5.;
"K8 ;T<K 521#"!89<! 523#"K8X .;

































































































"K89  ( 












































































 (  00 L
* ( 
	+,
R ( R ( 

	,












 (  0K-, 6L
,* ( 
	+,
R ( R ( ,







^_Nb1±mrbEG&H8IJ:=K;> U«+_Nir{C_ x bGw.{$~irbGw°o._Nbvn@~.n@acbGoC~ir{ x qUanpirsNw$iw ± ~w.oR@ir@bGsÆ ! [1Ç1
o._Nb~b3¦Eb$~bGsN{GbGweq¨¦9{Gk~]bGwenps x v-q@irs[ozw$©e^_NirwZ_npw+o._Nblb B bG{Goqp¦@bGsNb$~.n¨o.irsN*npkNo.q[anpo.ir{$npmrmry
o._NbZ±mrbFEG&H48I :=K?>





























































ºq@sNw.bGUkNbGs[ozmy@¥o._Nb²bG|Uvq[~o.b x ±mrbÀ_n¨wo._Nb²sn@ab E3G&>OSJP  nps x {Gq]s[oCn¨isNwPn0kNsNi ¦Eq[~.a
abGwz_R+q@NoCn¨isNb x «+iro._¸n¨s n x ¶npsN{GirsNI¦:~q]s[o*acbGo._Nq x ©É^_NbmrbGsN@o._#q¨¦To._Nb x ijnp@q]snpmeq¨¦
o._Nblqp|Pq@kNs x irsNPiw   -   CN© CNU_NbGsN{GbTo._Nb x b3¦:npkNmro+vN_UyUw.ir{$npmRw.ir¯Gb  H  :S?R     -/0,1- 
  N©Û$pd©¤Rir@k~b0$~bGv~bGw.bGsUo.wToz_NiwPabGw._R«+_Nir{3_´{Gq@sUoCnpirsNw¡@]@²@b$~o.ir{GbGw.wnps x d[@@
oC~iÒn¨sN@mrbGw$©
»#{Gq[n@~w.b$~RkNsNi ¦Eq[~.aabGwz_irwq@NoCn¨isNb x Uy¡aq x i ¦ªyUirsN±mrbGwE3G&H48IJ:2K>nps x LONJPQ2IJRG S?U=V
· wzbGbÀ-bGmrq¶«Z½G© e+b$~b@!«bijavq]w.b0nps#irsUo.b$~snpmZvq@irsUonpoPo._Nb{GbGs[o.b$~qp¦To._Nbtw.Ukn@~b@«b
v~bGwz{$~irbntw.ir¯Gb  H  :SBR   @©ã · nps x irsN{$~b$npw.b  H  >48E#ozqo._NbPwCn@abP¶n¨mkNb$½nps x «b
bG|Uvq[~ou-q@o._oz_Nb5@¼ÉabGw._Pqp¦Ro._NbZvn@~.n@acbGoC~ir{ x q[an¨is²nps x o._Nb@¼;abGw._Pqp¦Ro._NbZw.k~§¦­np{Gb@©





¤°i]k~b$0E}n@~.n¨q@mrq@i x ©£+sNi ¦Eq[~.a x b3¦­npkNmroeabGw._R©
¤°ir@k~bB-0E}n@~znpq@mrq@i x ©1¢b3¦ªo[{GqUn@~w.bZkNsNi ¦ªq[~za7abGw._²«!ioz_®nl{GbGsUoC~.npm-vq@irsUo$©ir@_[o acbGw._




























































DEs²aq x kNmrb 68:=<?> -w.kN~q]kNo.irsNb 68:=< U Pirw¬acq x i ±b x isq[~ x b$~1o.qlw.vbG{Gi ¦Eyc]w.oC~znpir@_[o
w.bGUabGs[ozwcn¨s x B-t{Gij~{GkNmjn@~n]~{Gw$nps x ¦ªkNsN{Go.irq@sNwY6Q=IJV  6Q=I V @6Q=I V6ijavNmrb$abGs[oo._Nb
vn@~zn@abGo.b$~ir¯$npoziq]sqp¦o._Nb{Gij~{GkNmjn@~+n@~{GwE
2  2  (   
	   
3 3 (   	"$#   «+iro._       ( )7   >     : 9 )  +  9:1 &
^_NbP¦ªq]mmrqp«+irsN6isNvNkNoc±mbGw²]bGsNb$~.npo.bPo._Nb@¼)nps x ]¼ abGwz_NbGw*w._Nqp«+s6irs´±@k~b0BCN©
µioz_Yo._Nbq@vNo.irq@s RN8 +   @°o._Nb x irw.{$~bGozi¯$n¨o.irq@sYq¨¦uo._Nb-q@kNs x n@~y0nps x isUo.b$~sn¨m{Gk~@bGw
n@~b+bGo.ozb$~Uiwzknpmri¯Gb x © np{3_*abGw._{Gq@s[o3npirsNweBCJC]+@b$~o.ir{GbGw ·  d=-]ZbG|[oC~b$airo.irbGw{$npkNw.b x [y


























































¤°ir@k~bTBC EJ}n@~.n¨q@mrq@i x ©J¢ b3¦ªo$ x b3¦­npkNmrokNsNi ¦Eq[~.aabGwz_¡«!ioz_¡irsUo.b$~snpmN{Gk~@bGw$©J¬i]_[o$@acbGw._





 )(   !&#8 !#	 ' !
bTkNwzbTn@b$~y¦­n@airmrijn@~bG|Nn@avNmrb@Uo._Nbo.b$npv-q@ouacq x bGmrb x UyPo._Nb5£!sNir@b$~w.iroyPqp¦9£!oCnp_j$ ³©
D:o¡irwan x bPkNv6qp¦e@   ¯Girb$~lvnpo.{3_NbGwFE²B-P¦Eq[~ío._Nbq x y · -q@o.o.qUa¿isN{Gmrk x b x ½G¥d²¦Eq[~ío._Nb
_nps x mrb@-dl¦ªq[~¥o._Nbwzvq@kNoen¨s x ¦Eq[~¥o._Nbmri x&· wzbGbZ±@k~b$lmrb3¦ªo3½G©
»
Nir{GkNNir{   ¯Girb$~vn¨o.{C_Pirw x b3±sNb x q@s+  9  1 >Uy E
57)29 3;: 
  
       782 :  7 3A: 9
«+_Nb$~b

9     & &09
	   & &irwn@ir@bGs²[~i x q¨¦9{Gq@sUoC~q]mvq]isUo.w$-nps x  7*) : 9     & &irwZo._NbT   ¯Gib$~¬npw.irw+{Gq[av-q@w.b x qp¦1o._NbT ¥b$~sNw.o.bGirs²vq]myUsNq[aijnpmrwFE
 7*) :, 7  ) : 
 7*) :,  )7  ) : >
> 7*) :,  ) > 7  ) :  7*) :, )&
Àb²_n@bPaq x i ±b x o._NbPq@kNs x n@~ibGwqp¦Zo._Nbw.Ukn@~b+  9 :18>TwzqÀoz_npoo._NbP«+_Nq@mrb®acbGw._
qp¦+o._Nbq x y@Ro._Nb_n¨s x mb²nps x oz_Nbw.vq]kNoiw{Gq@sU¦Eq[~.anpmE©^Rq²q@No3npirs0o._Nirw$1«b¡]bGsNb$~.npo.b x
irs x bGvbGs x bGsUo.mry6o._Nbw.k~§¦­np{GbabGw._NbGwq¨¦ x iCBb$~bGs[olvnpo.{3_NbGw${Gq[avNkNozb x o._Nbvq@irsUo.w¡n¨oo._Nb
irsUo.b$~w.bG{Go.irq@sNw²q¨¦To._NbGw.b0abGw._NbGw$Znps x ±snpmrmry¸q]NoCnpirsNb x w.vNmrisNbGwvnpwzw.irsNYo._~q@kN@_#oz_NbGw.b
v-q@irs[o.w!«+iro._²o._Nb x bT ¥q[qU~un¨m]q[~iro._a ã ³©
^RqtbGo.o.b$~lirmrmrkNw.oC~.npozb*o._NbPbG|Nn@avNmrbGw$1«bv~bGw.bGsUoabGw._NbGwTq]sYo._Nb¦Eq@k~vnpoz{C_NbGwlo._npo
an DpbekNv²oz_NbZ¦:~q]s[o¥vn@~oq¨¦9o._NbZq x yPqp¦Jo._Nbo.b$n¨vq@o$©1¤Rir@k~b$~ir@_[ow._Nqp«+wo._Nb x b3¦­npkNmro
kNsNi ¦Eq[~.a abGwz_R©9^¬_NbmbGsN]o._²qp¦o._Nb x ijnp@q@snpmqp¦1o._Nbqp|Pq@kNs x irsNirw   -/   d-© CN@_NbGsN{Gbo._Nb x b3¦­npkNmro*vN_UyUw.ir{$npmw.ir¯Gb  H  :_SBR     -/0,1-    N©ã]pd©;^_NirwabGw._{Gq@sUoCnpirsNw$@J-@b$~o.ir{GbGwenps x pd[]oC~ijnpsN]mbGw©
#iro._²o._NbZ¦Eq@mrmrq¶«!isNbGs[Uij~q@sabGsUo±mrb@ ¦ªq@k~¥abGw._NbGwen]~bebG|UvqU~o.b x U{Gq[~.~bGwzvq@s x irsNo.q
o._Nbvn@~zn@abGoC~ir{ x q[anpirsNwe«+iro._~bGw.v-bG{Go.ir@b¡~b3¦Eb$~bGsN{GbGw@-d Pnps x N©Z^_NbGw.babGw._NbGwn@~b
w._Nqp«+sIisI±@k~bt$N©²»+olo._Nbo.q]vRJ]b$~o.ir{$npmirs[ozb$~snpmmrirsNbGw«+iro._´npNw.{Girw.wCnpb 2   &tnps x




















































 y#n xNx isN6q]o._#q@vNoziq]sNw  H  <RNJ8 + ´nps x + S9KJ<R_N98 + ]+n0@bGqUabGoC~ir{abGw._µirw
q@No3npirsNb x¸· w.bGb±]k~b*@@½¾©*^_Nbirs x ir{$npo.b x irsNvNkNol±mbGwmrb$n x ~bGw.vbG{Go.ir@bGmry0ozq²o._Nb x b3¦­npkNmro
o.q]mb$~znpsN{GbTnpsN@mrb     !q[~+n]i]bGsnpsN@mrb       ©u¤°ir@k~bT@cw._Nqp«+wo._NbGw.bo«qcacbGw._NbGwFE
mrb3¦Eo$@@]@b$~ozi{GbGw+nps x -¨d[@o3~ijnpsN@mrbGw3#N~ir@_Uo$$@@í@b$~o.ir{GbGw+nps x @@]oC~ijnpsN]mbGw©9gUqUab
oC~iÒn¨sN@mrbGw¬n]~b+w.oC~bGo.{C_Nb x -bG{$npkNw.bZqp¦Ro._NbewzoC~q@sNmrqU{$npmpn@~ijnpo.irq@sq¨¦Jo._Nbe~.n x ii-qp¦R{Gk~¶n¨o.k~b@
o._UkNwo._Nb²wzi¯GbGwqp¦5oz_Nb²bGmb$acbGs[o.w · «+_Nir{C_#n]~b*v~q@vq[~o.irq@snpmozq0o._Nb~.n x irij½G© D:s´o._Nb²sNbG|Uo
@b$~w.irq@s²qp¦9 ¢RgN£Z+¤¥iro+«+irmrm1bvq]w.w.irNmrbTo.qnpmjnpsN{Gblo._NbGw.bZw.ir¯Gb   w._NqU{D]w    ©
^_Nb¦Eq@mrmrq¶«!isNZbG|Nn@avNmrbirmrmrkNw.oC~.npozbGwJo._Nb¥w.vbG{Gi ±{$npoziq]s¡q¨¦vN_[yUw.ir{$npm@w.ir¯GbGw · wzbGb±@k~bN$½G©
^°qTo._NirwbGs x U«b@ir@b  H  <;RN;8 +   nps x o._Nb¥¦EkNsN{Go.irq@s 698;:=<  H  P~bGo.k~sNw~bGw.vbG{Go.ir@bGmry
o._Nbw.ir¯GbGwN©ã@ $N©j@pN©ã!nps x N© q@sToz_Nb¦Eq@k~Rvn¨o.{C_NbGw · qp¦ ~b3¦Eb$~bGsN{GbGw@pd-¶Znps x ]½G© Zslo._Nb
irsUo.b$~§¦­np{Gb{Gk~@bGw · bG|[o3~b$airo.irbGwJbG|U{GbGvNo.b x ½Gpoz_Nbuv~bGw.{$~irb x w.ir¯GbGwun]~bo._Nb+n@~ioz_abGo.ir{+ab$npsNw
·  ©ã   N©j½)@   N© dUN · N©j   N© @@½ @   N©ã C@N ·  ©ã@   N© @½)p   N©j$]bGo ·  ©ã   N©ã]½)@  
N© N©1»+oo._Nb{Gq[aaq]s*v-q@irs[o+q¨¦9o._NbGwzbZ¦ªq@k~¥{Gk~]bGw$Uo._Nbv~bGw.{$~ir-b x w.ir¯GbTirweoz_NbTn@~iro._abGo.ir{
ab$n¨s · N© d[    ©ãJC@   U©jG@   [© @½ pd   N©ã@ C@N©¤Rir@k~bZNw._Nqp«+w$mrb3¦ªo$]o._Nbe~bGwzkNmozisNTacbGw._
· d2C@²@b$~o.ir{GbGwcn¨s x pdU²oC~ijnpsN]mbGw3½G©0 ¥yYn xNx irsN + S9KJ<;RN;8 +   @o._NbP@bGq[abGo3~yqp¦Zo._Nb





















%  L5 #"K8I : 26 
6 
! .;   21  
6 




































v~bG{Gb x irsNbG|Nn@avNmrb · ±@k~bNmrb3¦EoC½G©^_NbbGsUUiÒ~q@sabGsUoJpn@~ijnpNmrb  >OS98?U<RN98 + _npw1o._Nb x b
¦­npkNmroR¶n¨mkNb+N¾«+_Nir{C_l{Gq[~.~bGw.v-q@s x wo.qenpsTn]~iro._abGo.ir{ab$npsZqp¦No._Nbw.ir¯GbGw$© #iro._  >OS989U4<RNJ8 +
  C]Ro._Nbv~bGw.{$~irb x wzi¯Gbq@sYnP{Gk~@birwToz_Nb*airsNijaTka qp¦uoz_Nq@w.bq@so._Nb*n x 3np{GbGsUoewzk~ 
¦­np{GbGw$o._UkNwv~q x kN{GirsNYoz_NbabGw._´irsµ±@k~b@mrb3¦Eo · @pd@b$~o.ir{GbGw*n¨s x J-@toC~iÒn¨sN@mrbGwC½G©
µioz_  > S98?U4<R_N;8 +    · ]bGq[abGoC~ir{ab$nps½Gpo._NbZabGw._irs±@k~b+@~ir@_Uoirwq@No3npirsNb xÀ· d[pd
@b$~o.ir{GbGwenps x @NZoC~iÒn¨sN@mrbGwC½G©
^RqirmrmkNwzoC~.npo.bPsNqp« o._Nb*irs2#kNbGsN{Gb²qp¦Zo._Nb*irsUo.b$~v-q@mjnpo.irq@s6qp¦eo._NbPv~bGw.{$~ir-b x w.ir¯GbGw$«b
ijav-q@w.bTnwzi¯Gbq¨¦9N©ãN+n¨oo._NbZ{GbGs[o3~.npmv-q@irs[o  ©j+npoo._NbZbG|[oC~b$airo.irbGwqp¦Joz_NbekNvNv-b$~{Gk~@bGw$
nps x  ©ãnpoo._Nb*bG|UoC~b$aciozibGwqp¦eo._NbPmrq¶«b$~l{Gk~@bGw©Y¤°i]k~bÀ@tmrb3¦Eo{Gq[~.~bGwzvq@s x wlo.qo._Nb
mrirsNb$n@~irsUo.b$~vq]mÒn¨o.irq@s²q@NoCnpirsNb x [y x b3¦:npkNmro · -@@]b$~o.ir{GbGw+nps x ]$@o3~ijnpsN@mrbGwC½G©¤°i]k~bT@



























































¤°ir@k~b0$0EP£+o3np_0o.b$npv-q@o$©¢b3¦Eo$o._Nb²@   ¯Gib$~cvnpo.{3_NbGw$©À¬i]_[o$Ùo._Nb x b3¦­npkNmrokNsNi ¦Eq[~.a
abGwz_²qp¦J¦Eq@k~¥vnpo.{3_NbGw$©


















¤°ir@k~b¡]0E£+oCn¨_*o.b$n¨vq@o$©1¢b3¦Eo$U@bGq[abGoC~i{abGw._²«!ioz_²o._Nb x b3¦­npkNmroenpsN]mb       ©ir@_Uo$

























¤°ir@k~b*@ Ee£!oCnp_ozb$npvq@o©5}¥~bGw.{$~ir-b x wzi¯GbGwTn¨oo._NbTirsUo.b$~§¦­np{GbGwq@NoCnpirsNb x «+iro._o._NbairsNi 

















v-q@o · ]Pvnpo.{3_NbGwC½Z«+iro._´n²{Gq@sNw.o3nps[oZbGmrb$abGsUo.wTw.ir¯Gb 	   & ]©*^_NirwabGw._0{Gq]s[oCn¨isNw@NBC
@b$~o.ir{GbGw¡nps x ]B-@@oC~ijnpsN@mrbGw$©P¤Uq[~irsU¦Eq[~.an¨o.irq@sRo._Nb*º+}¥£o.ijab«¬n¨wT@Pw.bG{Gq@s x wlq@s0n
eZ}#@]@1JC@]Z«uqU~D@wzoCnpo.irq@sR]NkNo+o._Nirw+o.ijab{$nps²-bT[~b$npo.mryijav~qp@b x [yPq@vNo.ijair¯GirsNPo._Nb





















     =! ' 4% ;!'  '
 ¥y0«e~iozisNto._Nb*npvNv~q@v~ijnpo.bbG|Uo.b$~snpm1¦EkNsN{Go.irq@sNw$1o._Nb* ¢RgN£Z+¤ w.qp¦Eo«¬n]~bT{$npsIbPkNw.b x
o.qabGwz_ x iwz{$~bGo.bw.k~§¦­np{GbGw ·Õx b3±sNb x [y²nlw.oC~kN{Gozk~b x U~i x ½G©1»ew+nps²irmrmrkNw.oC~.npoziq]sRN«be_n@b
{$~b$n¨o.b x npsÀn x npvNo.b x abGw._q¨¦Ùn x irw.{$~bGo.bT{GyUmris x ~i{$n¨mJw.k~³¦:np{Gb · o._NbNkNw.o+qp¦ dZi{Gozq[~
e!kN@q[½









  %´+2J<34,3+ +   "$4l4¡¡-,C!¡
^_NbP{Gk~.~bGsUoT ¢RgN£Z+¤@b$~wziq]s0_npwTwzbG@b$~.npm~bGwzoC~ir{Go.irq@sNw$Raq]w.oTqp¦«+_Nir{C_6_n@b*npmj~b$n x y
-bGbGsÀabGsUo.irq@sNb x ©gUq[abqp¦1o._NbGw.b«+irmrmJ-bT~b$aqp@b x «+iro._Nirsnw._Nq[~ouoziÒacbE
  »emro._Nq]kN@_0o._Nb*acb$aq[~ytiwlirsY@bGsNb$~znpmanpsnp]b xÀx yUsn@air{$npmrmry@o._NbPabGw._0qp¦Â[?[
vnpo.{3_*irwZmriÒaciozb x o.q@@@]Tv-q@irs[ozw¬n¨s x -@@@@loC~ijnpsN]mbGw© Dª¦9oz_Niw!mijairoZirwebG|U{GbGb
x b x oz_NbTb$~.~qU~+abGw.wCn¨@b  &2  G   7. 
¥npvNvb$n]~w$©
DEoZirweoz_NbGssNbG{GbGw.wCn]~y²o.q
aq x iã¦Eyoz_NbTw.q@k~{Gb±mrbqp¦o._NbNi x ijabGsNw.irq@snpmacbGw._@bGsNb$~.npo.qU~G©e^_Nirw«+irmrmw._Nq[~o.mry
b~bGvNmjnp{Gb x [y²naq[~b x yUsn@air{Tab$aq[~y*anpsnp]b$abGs[o©
  ^_NbT]bGsNb$~.npo.b x bGmb$acbGs[o.wn@~blqp¦oy[v-b¡}!Tq@sNmry · o._~bGb­sNq x bToC~iÒn¨sN@mrbGwC½G©e^¬_NbTsNbG|Uo
@b$~w.irq@s«+irmrmun¨mwzq²@bGsNb$~.npo.bbGmrb$abGsUo.wqp¦o³yUvb}¥ · w.ir| ­sNq x boC~iÒn¨sN@mrbGwC½G · ¦Eq@k~ 
sNq x bUkn x ~irmjnpo.b$~znpmrwC½¥bGo · bGir@_Uo ­sNq x beUkn x ~irmjnpo.b$~.n¨mw3½G©
  ^_NbsNbG|[ol@b$~w.irq@st«+irmrmbPnpNmrbo.q²npmjnpsN{Gboz_Nb   	Iw._Nq[{GD]w  · w.oC~q@sN*pn@~ijnpo.irq@sNwq¨¦
o._Nbv~bGw.{$~i-b x w.ir¯GbGwC½ ã ³©
  ^_NbsNbG|[oP@b$~wziq]s#«+irmrmTnpmrmrq¶«)oz_NbÀkNwzb$~o.q6v~bGw.{$~i-bw.ir¯GbGwnpo*oz_NbÀ]b$~o.ir{GbGw*q¨¦¡n
np{GD@[~q@kNs x acbGw._R©
  ^_NbZsNbG|[o¥@b$~w.irq@s«!imrmJn¨mmrqp«#oz_NbekNw.b$~Ùo.qTwzvbG{Gi ¦ªy²nps*n¨sNiwzq@oC~q@vNir{eanpvR@iE© b@©Uo._Nb+wzi¯Gb
nps x o._Nbw._n¨vbqp¦Joz_NbbGmb$acbGs[o.w©
  ^_Nb0npkN|Uimrijn@~yµ±mrbGw · «e~iro.ozbGs#Uy#w.q[acbÀ{GqUavq@sNbGsUo.wPqp¦c ¢RgN£Z+¤ n¨s x ~b$n x [y
q@o._Nb$~w3½«+irmrmb~bGvNmjnp{Gb x [ynpw.w.qU{Gijnpo.b x n@~@kabGsUo.w$U«+_Nir{3_{Gq@sNw.i x b$~.npNmryÀ~b x kN{GbGw
q@oz_º+}£oziÒacbTnps x²x irw Dwzvnp{Gb@©
¼ZbGw.vNiro.b*oz_Nb*npqp@bP~bGw.oC~ir{Go.irq@sNwRiroirwnpmj~b$n x yvq@wzw.irNmb²ozqirs[ozbG[~.npo.bo._Nb² ¢RgN£Z+¤








    M  
  @©NZnpo._npsR$]@N©
  
	    A  8   
;8J  
0 	  &O C-gUv~irsN@b$~GR$ C@N©









  	O 7      2	+  7A&@© '  
gUyNav-q@w.irka q@s´^J~bGs x w¡irs#£!sNw.oC~kN{Gozk~b x 5²bGwz_&ZbGsNb$~.n¨o.irq@sR£ZgNeº+ºb5  @ J£!sNi 
]b$~w.iroyqp¦ºq@mrq[~.n x q-[ ¥q@kNm x b$~GNº £ZgU»¡Ud% -npqNo$@@ ©
  í Z© É©º_n@~ÙbGo+npmE©Z	 &T  
  O  
     
F0 88
  
0    "!  gUv~irsN@b$~G
@@N©
 - íº¬_R©@¤Nnpk~b@#©¶}npv-bG[ny@©%$?   +4  
;8J
&! +  8
  ('G©p+npvNv-q[~o^RbG{3_NsNir[kNb
D§ebDE»71^ ³@@pd-@w.bGvNo.b$al~b$@]N©
 C í}1©ã¢Ù©[ZbGq[~]b@JeT©U qU~q@kN{3_nD@iE©*)M+ =O      =  88
 M ; ]© x ©Je+b$~za`Gw$
}n]~irw$$@@N©
  í}1©p¢RnpkNel©$ ¥q[~q@kN{3_nD]iª©?&&  = J   
 
 	 	O  2O+20 
 J3 	%,  C©pbGUkNb
irsUo.b$~snpoziq]snpmrb x bÀº!¤@» bGo x irsU¦Eq[~.anpoziUkNb²[~.n¨vN_NiUkNb@Z$ · $½¾vNvR©dU  -pdan@~w
@@N©
  í¤¥©+gU{3_airo.o$
el©A5tn-roC~b@»©uºmjnpirsN{3_n@~ x nps x ©u¢ q@vbG¯ ~.n¨_a²©  /.;   88
 

 	     88
 
    $-%10B  (O=	B 2)   p©gN}3D µ}~qU{GbGb x irsN@w+qp¦9 ¥irq@w.ozb$~bGq[ab
o3~ir{Gw  @ºq@sU¦Eb$~bGsN{Gb@U@q@mE©-@@  º!npsNsNbGw$N¤N~.npsN{Gb@N434-¼ZbG{Gb$alb$~¾ @@N©
j 5»© 0npozo$©	 2J7  ; 4
  "=   4()   +2 8
O 
  	Z  +5 
 
	A8 C©» xNx iwzq@s
bGw.mrbGy@1$@@ ©
ØÛÚJÜ1ØjÝ
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